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MACKENZIE VALLEY PIPELINE INQUIRY 


IN THE MATTER OF APPLICATIONS BY EACH OF 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
| RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND 
THE NORTHWEST TERRITORIES; and 
(b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT-OF-WAY 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE NORTHWEST TERRITORIES, 
FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE 
y oe. 


and 
IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT. OF THE ABOVE 
PROPOSED PIPELINE 


(Before the Honourable Mr. Justice Berger, Commissioner) 


PRU EK SUN WE 


January 22, 1976 





PROCEEDINGS AT INQUIRY 


— ee 


Volume 114 


CANADIAN ARCTIC 
GAS STUDY LTD. 
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Canadian Arctic Gas 
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Canadian Arctic Resources 
Committee; 


Northwest Territories 
Indian Brotherhood, and 

Metis Association of the 
Northwest Territories; 


Inuit Tapirisat of Canada, 
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Original Peoples Entitle- 
ment; 


The Council for the Yukon 
Indians; 


Carson H. Templeton, for Environment Protection 


Board; 


for Northwest Territories 


Association of Municipal- 
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for Producer Companys; 
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WITNESSES FOR GAS CONSORTIUM: 


Glenn Goudie MAINLAND 
Barry Deane STEWART 
Me Cet 
— Cross-Examination by Mr. Hollingworth 
- Cross-Examination by Mr. Bayly 
- Cross-Examination by Mr. Scott 


Robert Elliott FAULKNER 


John William SERRA 
= In Chier 
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Mainland & Stewart 
In’ Chier 


ZnUVik, tNeweTs 
January? 22,4976 | 
(PROCEEDINGS RESUMED PURSUANT®TO ADJOURNMENT) | 
MR. BALLEM: Good Morning Mr. ! 
Commissioner. I would now like to introduce the panel 
who will deal with the Imperial Oil proposed Droyvyect, | 


and they are Mr. Glenn Mainland and Mr. Barry Stewart. | 





I understand that they have previously been sworn. 


GLENN GOUDIE MAINLAND, 
tr AN 


BARRY DEANE STEWART, resumed: 
rr re 
DIRECT EXAMINATION BY MR, BALLEM: 


1 


O I would ask Mr. Mainland | 
if he would br2eflysoutlinerhas professional and academic 
qualifications, first giving his full name and present 
occupation. 

WITNESS MAINLAND: My name is 
GlennnGoudieCMainlands aidan presently manager of front- 
ier planning for Imperial Oil Limited. i | 

Q Would you now proceed, sir, 
with your academic and professional qualifications? | 

A [ngraduatediwhthdanBesct | 
degree in mechanical engineering from the University of | 
Glasgow in 1953. I am a member of the Association of 
Professional Engineers, Geologists and Geophysicists of 
Alberta. My experience incluces twenty years with Imperial 
Oil Limited's production research, technical service and 
research laboratory in Calgary working in areas of drill- 


ing, production and gas processing technology and con- 


cluding in with the position of Manager of Production 
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Mainland 6 Stewart 

In Chief 
Research, From August 1974 to the present time I have 
been manager of Frontier Planning, responsible for prod- 
uction-oriented planning activities in the arctic and 
off-shore areas 

Q Mr. Stewart, would you 
please tell us, your full name and your present position? 

WITNESS STEWART: My name is 
Barry Deane Stewart and I am reservoirengineer inspection 
head with Imperial Oil in Calgary. I ama graduate of 


Queen's University in Enginesrimg Phiveies: in 1964.0 T'yea 


| 
eleven years I have been involved in various assignments | 


| 


| 


in reservoir engineering, natural gas engineering and | 
gas 
natural’ contract. work, Currently I am in charge of a 





been employed by Imperial Oil since that time. Over the 


| 
reservoir engineering section in Calgary. This section 
includes the evaluation ee eee ee by Imperial | 
Oil, I am a member of the Association of Professional 
Engineers, Geologists and Geophysicists of Alberta and 

| 


am a member of the Society of Petroleum Engineers of the 

| 
MR. BALLEM: Mr. Commissioner, I noy 
propose to enter as exhibits the prepared evidence and | 
also the volume of information support of land tenurd 
agreement application. I would also make the comment | 
that there are some slides in the evidence but they age 
are included in the evidence itself, so I do not propose 
to make an additional filing of those, if that is Satis- | 
factory. I will call upon Mr. Mainland then to introduce 


the prepared evidence. 


(QUALIFICATIONS AND EVIDENCE OF MAINLAND AND 
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Mainland & Stewart 
IMecrlTer 


STEWART MARKED BABIB OY ' 419) 
(INFORMATION RE LAND TENURE AGREEMENT, 
TAGLU GAS DEVELOPMENT MARKED EXHIBIT 420) 
Mr, Commissioner, 
WITNESS MAINLAND: / I wish 
this morning to provide an outline of the plans which 


Imperial Oil Limited has prepared for the development of | 


the Taglu gas freldss ’ The Proposed Taglu gas development 





is to produce and process to specifications required by 


gas transmission lines, natural gas from the Taglu gas | 
| 
fields and possibly from neighbouring fields, if such | 


fields are discovered in the future. Imperial’ S Taglu gas | 
| 
development will consist of two adjacent clusters of gas | 


| 


| 


THE COMMISSIONER: Excuse me, 
Mr. Mainland , is that the first slide, or? “Oh, I'm 
SOLry, “ale right>+"'Go ahead, forgive me for interupting. | 

A ImperialsTaglu gas develop- 
ment will consist of two adjacent clusters of gas wells, 
a gas plant and support Pact litves. al. grouped in one | 
location just south of Big Lake on Richards Island in the 
North West Territories. While it's not on there, Big Lake 
would be just about the top of that slide. The gas field 


! 


was discovered in 1971 and covers an area currently | 
estimated at ten Square miles. The reservoir is composed 
of multiple gas- bearing sands at depths between eighty- 
one hundred and 10,300 feet. The likely reserves are 
estimated by Imperial Oil at 2.7 trillion cubic feet and 


individual well production rates will be in the 35 to 50 


million cubic feet per day range. 
THE COMMISSIONER: 
Q Is the Ze Sang Mir 






| al bck: 
re TH — as 


twaMaaRon a wy nm 
(och Tratua Gana Tt 































\renciezkoamedD sal mt io ol 
 dalw t\ $OAIOLAM GeaHirET iy : 
| lites 
Sa Holtw etede ods to ant Lau0 Peas) abiveta of pat: 
| EL jneomgolaveb eg to? hexegoza esh besimid ro rm, : oh 
: val 
fs tnomgoteveb eep ufpsaT bsaogota sit ‘ebfett esp oipsT ant as > 
. . 


. | 
| yd Bertupe!t enoitsciiisege of aasvotd bas sovbo1d of el 


| @sp ufost ott mort 886 [svtusen ,#enh!l notaaimeas ti 25¢ 
| deus At .Aabilsii pa rmodibien mort yidrseay ben whtaky 


\aap fireT 2 ‘tsamy .stutet sdd at herevovelh atk blot? 
| 


686 Jo @aetaulos tnevstbs ow! to jekenoo EIiw Jnsmqolsveb 


a 


,Sh SauoKN <wAhdKOTeeDMMOD aHT ' : 
. it eit + bristled. Va! 
in’) .dO Sto «sbife Seazkt edt IeAt Bt 4 sisiatsm@ . 2M 
nara is- St on = 102 ,bsefis of .capit [is .yr7oe a 
, eee P ra 
~gqolea, iso vipsTéisi rsqei A 
.aliew 240 to eretenio trenscds ows to teianoo Iiftw ?Aom ie 
oF a. 
sp Its eststiice? troqque Ons tnsiq esp 4) | 
3 wi basic! Syadoth ao eisd pla to dswoe seul aoitsool 
bl plf ted’ ao Jon 6'3! efidaW .esiroginxteT izewW Adro 0 
Hi] : 
Ve vo > 
.) st .e6btfs teft te qot sfs juods teut Sd Bivow | a 
4 “¢ 7 
viSnsextD Bots -syoo fae [TCL at Bexevapeit aaw . 
ibseodmioes ai tlovisesa afT .eelim Stsupe ney 375 betamisas 


4 
neewisd Aitosb te ebnsee pnitrsed-asp elqisium to 
' Ss nas 
eevisest Ylexil onT jee? OOF .0L Bes beriaod 


‘6 3603 oiduo moriting *.S ta Teo os ya a 


sonst ya wdq sn ‘stat im 

a@3uOTPRIMMO> Zar. a” y air wes 
oY onieu t. ¢ Sf? Bt Q rr 
- —- 


a; 







ry 4 


Lp aed 


Maitniand & Stewart 
Th CHTSE 
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Horsfielc&categorization a minimum: 
WITNESS SSTEWART = Ibis ..the 
Gategory Haghtly reserve, Sir, which is probably a mean 
IITNESS MAINLAND: 
assessment of the ie tab anon cepts plans Om Tagliuyare 
stid lL, an. the, preliminary stage with the initial field 
producing rate and hence the number of production wells 
required still under investigation. The plant design 
us modulanipwoviding, considerable flexibility in the 
choice of,plant.size, which .could be as small as .5 | 
billion cubic feet per day, or as large as one billion 
cubre foot Dem Gavnen! De Con totruction decision .on 
the initial plant size will be based on the established 
nesanveceatathe time Of makingathe decicion and the near | 
term discovery forecast. Future expansions, however, 
would be decided by the outcome of future exploration 
and whether additional discovered reserves could be 
technically and economically fed to Taglu for processing. 
The plant can be expected to be in operation for a 
period of over 20 years. The location of the proposed 
development is shown in this figure. We favor this 
boOcat on, jor the, foldowing.reasons: Firstly, the well 
clusters would be near the geographic centre of the a4 
enabling the wells to be deviated most efficiently. | 
That is to say that the well heads can be clustered | 
together in a small area and the wells radiated outward 
effectively to produce a reservoir. Secondly the prox- 
imi (ofethe Gasyprocessing facilities to the production | 
wells eliminates the need for extensive gathering lines | 


roads and elaborate production equipmen_t and facilitates 


well» inspection. No river channels need be crossed and 
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Mainland & Stewart 

In “Chiéf 
the compact development system lessens any environ- 
mental impact. The transmission lines for the sales 
gas will be brought up to the plant by the pipeline 


Owners. And, thirdly, the site is close to a naviga - 





able waterway and also therefore accessible by ice road. 
The land which we have applied for in our land tenure | 
application will encompass the well clusters, the plant 
Site, the dock, access roads, air strip and short above- 


ground flow lines. This land which amounts TO, about 200 





acres is expected to remain in use for the mite of the 
project. Possible future expansion of the facilities 
may require a small additional area as shown in the 
hatched areas on this figure. To a larger extent, how- 
ever, land must be set aside for the approaches to the 
air strip runway, over on the left hand side, and safety 
areas around the dock and producing wells and for deploy- 
ment of contingency equipment. Altogether, therefore, 
the gross area is estimated to be about 1000 acres as 
shown in this figure. Except for the net area actually | 
occupied by the facilities themselves, the rest will 
remain essentially undisturbed. | 
The initial drilling program will comprise about 20 


wells, 10 for each cluster. Each cluster will be situ- 


1600 feet including the drilling sump situated alongside. 


| 


| 
| 
| 
/ ee | | 
ated on’elevated gravel pad, approximately 500 feet by 
| 


Each well will be drilled to approximately 10,000 feet in 

| 
fourty-five to sixty days} using only one rig the entire | 
drilling program could take two and a half to three wed td 


of rig time to complete. We may elect to accelerate the 


drilling program by using a second rig if the project 


ala Wary eebneliong a ap | 
a Se wean iw 
niles eth ve —— - + poe ine teal aan 
; es c : > 7. Oe 
i 9. idk 29 ? Yo 09" ¢ Ti it 








hod. aii eid? y 
“ere: do othr ea} x02 sty nn} aismex od B 


wor \Jnsdxe depres! 5s of .exupl® ebay no ess%s benoted 
Btis-od eedosotgqs sit rot obies d48 od Jeum bast \x9ve 

| yeetse bas ,sbie Srisd tiel edd no xevowewnws qitte +is 
kiabtnnts 102 bnayetilew priouborq bas ateeb eas Saves. 265075 


= a A 


\SxOTereds zSehtopod LA .Jnonqtups vorepanitnea to tnom 

86 esron OOOL. tvods sd o+ botsmites ei sors B207D od 

= sete jen oft 10% tqgeou2 venepi? aid at awode 

| {fiw teex odd govleamens eottil tos? erit yd Beiquoz0 

Le é -bediuteibar vilsitnerss alsmet 
| OS Sums Setxqmon ILiw mstpoxq patiliwk Isitiad eft. 

~wite sd Ditw tetevto rived .x9teulo dose ot OL yellow 

| yd teet O02 ¥lsdsmixoxaas., sq Lovexp ern, a bots 

J -Sbiepaols Psxeudte gm prillixb. Ad pnibuloat teat 00aL 

af 3992 900,@f yledemixorggs of bel{liztb od [liw flew dosa 

| s%ijae edd pis sno vino priaw {eysbh ytxie ot svit-ytayor 

lata setd2 ot ILed 6 bas ows silat Bivoo msiporg paitltab 

ez stetelsons o3 jogle yam ow -S9telqmos of amid pia Fo 


t99fe1g sit tf glx hnooee s pitev yd maxpoxg pai lity 


Sit ni awode cs sot (enoitibhs Iisia A exkupss yem { 









17283 
Mainland & Stewart 


in Chief 

schedule Ha aae ao) | CH ei delays or other reasons, | 
mnie drilling rig-will bé arctic modified and cap- 

able of sliding on the gravel pads. Hole-to-hole moves 

will require the development of a moving system to skid 


OG roll the rig the.l00.fo0t Spacing between holes. 





Development drilling operations will be similar to 
exploratory drilling now taking place in the area. | 
Drilling material for three to four wells will be stock- | 
piled on-site -to. allow drilling operations to continue 

through spring break-up and fall freeze-up,when the rigs 


| 


cannot be conveniently resupplied. Resupply material 





will be stored at Bar C, our existing base CAMA LFor a 

20 well program, some 32,000 tonsjof drilling consumables 

including fuel will be required. | 
Themen 1 Ling of Taglu wells will generate drill | 

solids and drilling fluids removed from the drilling 

mud to keep it well conditioned. The, total, fluid ene 

ated per well is expected to be about 35,000 barrels 

with some 2,500 barrels of amie soldds. : | 


To limit the size of the drilling sump and facilit-. 





ate its eventual restoration, it is proposed to use a | 
subsurface injection scheme to dispose of a portion of | 
Phewdri ling. £ ld. During the winter all liquidswill 
be emptied into the sump. The solids will settle out 
after the spring thaw and the liquid will be re-injected 
into the produced water disposal well which will be 
drilled first on the pad. After development dmidwdane is 
completed the remaining sump contents will be allowed to 
freeze within the sump and additional granular material< 


and possibly insulation will be placed over the sump 
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surface to ensure containment and provide a future work 
pad. 
Current onshore practices in exploratonyidrid ding | 
place fluids in a sump excavated below the active thaw zone 


in the permafrost. In the the ice-rich soils of Taglu 





however, the large sump required could result in excessive 
thawing of the permafrost and possible failure of the 
sump. We are, therefore, proposing an above ground 
containment sump for each well cluster, consisting of | 
a dyked area beside the drilling pad. The dyke cae 
| 


| 
| 


ing the sump would be impervious to contained ols ais Lali Bah ok) 
fluidsfand also to keep flood waters out. Insulation 
will probably be placed within the dyke to keep the 
enbankment frozen and thus maintain its structural 
Stability. The well heads will be spaced 100 feet apart 
in a single row on each of the two drilling Padsaee his | 


spacing is determined mainly by two considerations; 
| 


' 


first preventing complete thaw~back of permafrost between 
adjoining wells, and secondly, attempting to keep the 
size of the pads and hence the fill requirements and the 
impact on drainage in the surrounding area as small as | 
possible. The proposed well design will have a perma- | 
frost thaw radius after twenty years production of from | 
he tomes tiéetroveremosthefethe 1,800 i foot (permafrost 
section as estimated by mathematical models. The thaw | 
radius is influenced by the proximity of adjoining wells 
and closer spacing could result in coalescing or jOining 
up of the thaw zones between adjoining wells. The con- 
of this , 


sequence/will not necessarily be serious, since because 


of the single-row arrangement the integrity of the 
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permafrost around the wells in all Other directions will 


be; far dess ...affected.. One hundred foot Spacing is con- 


sidered conservative and Closer spacing is possible. To/| 


maintain competence in the near- surface permafrost and 
ensure against surface Slumping the top 60 feet aroun ad 


the wells will be permanently refrigerated. 


| 
| 


A proposed well design is shown in figure 5. Below/| 


2,100 feet, wells will be progressively deviated at a 


specified rate to a maximum total deviation anghe, of 50° 


The drilling mud between Casing strings in the EOD 2,000.) 


feet will be replaced by gelled diesel to prevent EBELDS | 
failure due to freemback in the annuli when wells are 
Suspended, and also to minimize heat transfer to the 
permafrost during production. The surface casing whitch 
runs the depth of the permafrost Wish be suf ficdently 
strong. to withstand all permafrost-induced stresses. 
And I might just adda paragraph here to explain that 
well completion in some more detail. 

Starting at the top we have the large diameter 
refrigerated conductor pipe, which will keep the ground 
around ae well-head frozen. Then there Wil. bee 3.) 00.0 


feet of 13 3/8 inch surface casing going right through 


'_the permafrost,which is about 1,800 feet deep at Taglu, 


and cemented in. Next there is a Sti md Of 60.579 at noh 
production casing to about 8,000 feet. In most cases 
this will be deviated outwards beginning below the sur- 
face casing so that we can reach out into the reservoir. 
A seven inch liner will extend through the See 
formation. Then there is the 5 1/2"tubing through which 


the gas will flow. The annulest between the tubing and 


| 
} 
| 
i} 
| 


| 
| 


| 
| 
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production casing and also that between the production 
and surface casings will be filled with gelled diesel 
oil. This material will not freeze if the well sits 
idle, for .a, long period, which could damage the casing, 
and it also acts as an insulator to Slow the heat flow 
from gas to the permafrost during the production phase, 
The surface casing will be sufficiently strong to withstand any, 
stresses in the permafrost area, and in addition there 
will be a subsurface safety valve to close off the flow 
in case of any damage to the well or the flow line | 
equipment. Normally the well clusters will be operated 
unattended. Simple systems will be usedand key items on. 
each cluster will be monitored automatically. The well 
clusters will be readily accessible from the process 
plant and will be visited by operation personnel foe 
routine expections which might be daily during the 
initial operation period. Once the initial operation has 
established that | 
‘equipment is performing properly, the visits will be made 


| 


less frequently. 
In general, there will be little rig activity after 
the initial drilling, for at least five years. After that! 
some remedial well work and infill ani blliangawa ll. 
probably be needed. Workover frequency is estimated at 
one to two workovers per year, with each workover lasting 
15 to 45 days. Additional infill drill ing will be 
carried out as required and will be completed by about 
the tenth year of production. The additional ami 1 long 
pad area required for infill drilling will be provided 
during the previous winter. Whether such additional pad 


area will be an extension of the existing drilling pador at 


i 





ine) 
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a nearby location will be determined by? tie ari itlaing and | 
production characteristics of the reservoir. During 
normal drilling operations the number of personnel on. 


site is expected to be about 35 people. At such periods | 


° . e ° . | 
as cementing, running casing, logging, or moving, there 


could be as many as 55 personnel on-site. 

Turning to the offsite piping, because of the com- 
pact nature of the Taglu gas development the offsite | 
piping systems will be quite short. Most important oft. | 
Site pipe lines will be the production flow lines Winkind 
the wells to the processing plant. Other pipe lines | 
between the plant and the wellswill’ carry water and 
liquid hydrocarbons removed from the raw gas for re- 
injection in their respective disposal wells, as well 
as refrigerant, methanol, and possibly corrosion ainhibi- | 
tors. In all cases the pipeline -- pipes will run above 
grade supported on piles frozen in the permafrost. A 
minimum elevation above grade will be maintained to 
protect the pipelines against any adverse effect from 


seasonal flooding and prevent thermal disturbance to the | 


tundra by the pipelines. All lines will be insulated 


and designed to recognized codes and standards. Safe- 


guards such as leak detection mntrols and automatically 
closing block valves ‘wilt “be provided, as well as clean- | 
deal with 
up equipment to/ any hydrocarbon leakage. Pipeline 
construction including pile support will be carried out 
mainly from gravelled areas, but where additional working 
space was needed some activities will be undertaken in 


winter from the adjacent frozen tundra. 


Going on to the process plant an analysis | 
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of the feed gas to the plant is shown in table Wer Gal 
haven't prepared a slide for that. It lists the com- 
ponents of the gas and incident ally there is an error 

in the table. Sharp eyes may have detected those Soees 
dont add to 100 percent. We are missing pentane and iso+ 


pentane which together total .21 more percent which would 
COMMISSIONER: 


Brang it to 100./ Hands up -- those who noticed, Table 1 


Toh Eanere. back, yes, | 
A It's in the just ahead of the| 


figures. It's a typographical error. It is | 
Significant however in this analysis that no sulphur | 
compounds are present. Gas processing will involve | 
removal of excess water and liquid hydrocarbons from ene | 
raw gas and compressing and cooling to produce sales fee 
which meets the delivery requirements of the trans- | 
mission line. The major by-products developed in the 


plant will be hydrocarbon liquids and produced water 


removed from the gas. Some of the hydrocarbon liquids 


oes 


r 


RY maybe used in the plant fuel system, thé rest will be 


re-injected into the reservoir. The produeed water will | 
also be re-injected. Disposal wells will be specially 
completed at the cluster for this purpose. Major pro- 
cessing equipment will include heat exchangers, pumps, 
vessels, compressors for gas and propane, and gas turbine 
delivers for the compressors, electrical power generators, 
and a propane refrigerator system. The plant will be 
largely air cooled. Small equipment may require cooling 
water but this will be minimal and will be contained in 
closedsystems. All major equipment will be located 

Ss 


inside buildings. An allowance for’expansion will be 


built into the plant layout, and ground space will be 
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provided for maintenance access to the units. The 
plant will be designed so that only during plant start- 
up and emergency shut-down will gas or liquids be 
released to the flare ep sthg, bane ag be designed 
to reduce and/or shut off the plant feed bere flaring 
major volumes of gas would be required. 

Liquid hydrocarbons will not 
be flared. Instead these liquids will be released to 
the main flare system and any liquids which do not 
vaporize during this operation as a result of the 
drop in pressure will be collected in the flare knock- 
out drum and pumped to an emergency storage tank for 
later disposal. 

The height of the flare stack 
will be the shortest possible, without adversely 
affecting the permafrost through the emission of radiant 
heat. 

Tankage for the plant for stor-) 
ing water, hydrocarbon and other products will be | 
installed as early as possible. In this way their capa- 
City will be used for the construction phase when a 


large amount of diesel fuel will be needed. Current 





estimates for total tankage is 40,000 barrels. A number 


of the tanks will be completely fabricated and shipped 

to the site by barge. The larger ones will be built 

On-site, probably in summer and early in the project. 
When the plant is operating, 

all but the water and condensate storage tanks will 

be restocked once a year from barge supplies brought 


to the plant dockside. Present sizing specifications 
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call for each storage tank to have the capacity to 
fill normal operating requirements for 16 months. All 
liquids will be distributed by permanent piping. Piping | 
will be installed petuesn the plant and the dock to 
handle liquid supples brought to the site during the 
summer. 

Plant operation will require 


a number of support facilities, including roads, an 





airstrip, a dock, tank storage, buildings such as | 
permanent housing and maintenance, utilidors and water | 
and sewage treatment systems. 

Buildings, utilidors, pipe 
Supports, etc. would be founded on piles to ensure 


against settlement. Heat-generating structures will | 





be elevated above the gravel surface to prevent degrad- | 
ation of the underlying permafrost. Both wood and steel 
piles will be used, depending on the design requirements 


4 
| 
Piles will be placed in pre-drilled holes a few inches | 
larger than pile diameter and backfilled with either | 


ee re 


a water-sand slurry or insulating material. Some | 
1,500 timber piles will be required, the source for whic 
could be the Fort McPherson area or elsewhere in the 


Northwest Territories. A similar number of steel piles 


Gravel pads will be provided 
FOr the plant “area, dock staging aréa; drilling clusters, 
airstrip and parking, road and tank storage area. These 
pads will be designed to protect the underlying perma- 
frost and also to protect the facilities from annual 


| 
will also be used. | 
| 

| 
$ 
| 

| 
flooding. For areas such as the plant and drilling paas| 
| 
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insulation might be used within the pads and impervious 
dykes constructed along their perimeters. The 
feasibility of using sand cores to reduce the amounts 
of gravel needed is being investigated. Under heated 
tanks or warm floors on grade, natural “cooling with 
forced ambient air through corrugated ducts in the 
pad might be used. 

Gravel pads will be elevated 
and drainage through them provided via culverts to 
prevent water from ponding against the pads. Insulation 
will be placed below culverts to prevent degradation 


of the permafrost. 


Tents Ses tamated tehat 1s lmililion 


cubic yards of granular material will be required for 


construction of gravel pads for the gas plant and support 


facilities. 


The primary source of select 


material known at present is the esker and kame deposits 


to the south of Yaa Lake, the location of which is 
shown in this figure. These deposits are accessible by 
barge in summer, and by truck along the frozen river 
channels in winter. 

We have made a detailed survey 
of this sotirce during the winter of *"74=-"75 to assess 
the quality and quantity of material in the deposits. 
Our current plan is to work the source essentially in 
summer. This has been done in the past. The gravel 
will be bladed off to thaw depth and pushed into 
windrows in pits. When the water is drained from the 


windrows, the gravel will be classified and stockpiled. 
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Trucking will begin as soon as winter haul roads are 
prepared and will continue through the winter. Some 
granular material might be barged in summer to extend 
the construction season. 

Another source of granular mat- 


erial is a sand deposit at Big Horn Point approximately 





34 miles north-east of the plant site, and also shown 
on that map. The river here is flanked on the east 
for a considerable distance by exposures of frozen 


| 


ground moraine, which are constantly being eroded, sorted 


and deposited downstream. | 
Aesutvey Of this .ource during | 
the winter of '74-'75 has indicated a potential 1.1 | 
million cubic yards of very fine sand located in the 
river channel adjacent to Big Horn Point. Though the 
material would be unsuitable as a wearing surface, 
approximately 400,000 cubic yards might be used a S- a 
core within the pads, which would mean that much less | 
gravel would be needed from the vala Lakes eskers. If | 
environmental, technical, and construction studies which 
are now under way indicate that Big Horn Point sand is 


a usable source, plans will be evolved for developing 


the deposit. 


Construction and operation of 
the gas plant will require short access roads connecting 
the plant facilities to the dock, airstrip, well clusters 
and flare. These roads will be designed to provide all-| 


weather service. Road routes will be planned to 





interrupt normal drainage as little as possible and keep | 
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Wie amount OL Lidl required to a minimum. -it 132 anticip-| 
ated that traffic will be heaviest during the construc- | 
tion phase of the project. 

With no year-round highway 
access in the Mackenzie Delta, air transport its the | 
only means of regular rapid service to the site during | 
non-winter months. Aircraft will be used to transport 
men and perishable goods, and for unscheduled equipment 


deliveries. 


AM airstrip will DetbuLLe’ at 





Tagluy tom wmse by «shore takeorr and Janding aircrart.: 
The landing surface will be about 2,500 feet long and 
80 feet wide. Critical airfield dimensions and runway 
lighting will conform to the appropriate Canadian 
Ministry of Transport Codes and Regulations. It is pro-| 
posed the construction of air fields will be scheduled 
early for use during construction. 

To effectively handle the 
many types of loads, especially the very heavy Sue 
equipment, and to re-supply on-going operations after thé 
plant complex is completed, a permanent dock will be 
built on the shore of the river channel. It is proposed 
to build the dock as early as possible for use during 
Dilant Construction. 

The size of dock will depend 
on the type of barge used as well as the schedule and 
co-ordination of delivery during the available barging 
period. The exact location and design of the dock will 
depend on further soil investigations along the river 


bank, “Ine river channels at Taglu separate at the 
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southern edge of the proposed site and may therefore 
provide a distinct advantage for barge manoeuvering. 

A staging.area, approximately 
900 x 350 feet will be built behind the dock for 
temporary storage of unloaded construction materials. 

Dock, facilities, wid. also. an- 
Clude a fuel unloading installation, consisting of a 
docksite manifold arrangement with either onboard or 
shoreside pumps. 

Hydrocarbons and liquid chemi- 
cals necessary for plant operations will be kept in a 
tank storage area located next to the process plant. 
The tank farm will be enclosed by an impervious dyke 
large enough to contain the entire capacity of all 
the tanks within it, as well as the maximum trapped 
precipitation that might be impounded. Transfer lines 
from the tank farm to the process plant will also be 
within a dyked area, so that in case of a line rupture, 


the spilled contents could be retained for cleanup. 


{ 


A permanent housing complex with 


room for up to 100 people will be provided next to the 
plant. Permanent plant operating and maintenance staff 
will number about 65. However, the transient presence 
Of workover crews, Summer _ transportation crews, and 
Visitors caliscsfor additional ‘space. 

The warehouse, maintenance 
shop, and garage will be built as early as possible 
so that they could be used in plant construction. Pres- 
ent plans are to build the permanent housing complex 


before the arrival,of the final plant modules, so that 


| 
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Operations personnel can participate in the final 
construction phases of the plant. 

The Kuluarpak Channel of the 
Mackenzie River immediately south of the plant is the 
most likely source of fresh water. Water treatment 
waste streams will be combined with the sewage-plant | 
effluent before being pumped back to the river. The 
water treatment waste stream will contain returned river 
silt and small amounts of consumed treatment chemicals. 
Spent carbon used in polishing water for taste will | 
be incinerated. 

The precise treatment process 
for domestic sewage has yet to be selected but both 
physical-chemical and extended aeration biological 
systems are potentially suitable and are currently being 
evaluated. The treated effluent would be disinfected, 
pumped back to the river in a heated utilidor, and 
injected through a submerged diffuser. 

Some six to nine pounds of 
solid wastes per capita per day will be generated during! 
both construction and operating phases of the project 
from packaging, meals, wading materials, and consumable 
office supplies. Miscellaneous construction wastes, 
consisting primarily of packaging, crates and skids, 
will add a daily amount which is as yet unknown. Sludge! 
franthe sewage treatment plant will amount to approxi- 
mately one pound per capita per day. 

All solid wastes will be 


collected in plastic bags and/or cans which will be 


carried daily to the incinerator-feed storage area in 
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the waste treatment building. Construction crates and 
Skids that can be reduced to suitable dimensions will be | 
trucked in periodically for incineration. Larger 

construction wastes and scrap metal will be trucked 


directly to the designated land-fill site at convenient 


intervals. Sewage-plant solids will be centrifuged to 
maximum concentration before being pumped from a hold- 
ing tank to the incinerator. 
| 

Pre-cOneuxuction activities | 
will be limited to surveying and soil sampling at the 
jobsite and at the remote aggregate sources, and 
measuring and testing of the river. In all cases, 
this work will require only a few personnel who will com-+ 
mute from existing camps in the delta or operate from 
one camp at the site. The work will be done in both 
summer and winter and will require very little equipment. 
Transportation will be by fixed wing aircraft, helicopter, 
boat and ground vehicles. 

The project schedule in 
figure 6 shows the key dates for construction. Assuming | 
a Startup inethe lacter half of 1981) ¢ravél at YaYa 
Lake will need to be stockpiled in the summer of 1976. 
Pérsonnel working at the YaYa gravel pit will require 
a Small camp and support facilities. Site construction | 
beginning with gravel hauling and spreading, erection 
Of a temporary construction camp and support facilities, 
and other sundry preparation facilities will start in 
January, 1977. Gravel hauling might continue by barge 
through the summer of 1977, but in any case summer 


stockpiling and winter hauling and spreading of gravel 
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Mainland & Stewart 


in Coven 


will probably continue through to the summer of 1979. 
The first phase of the main construction camp will be 
installed during the winter of 1977-78, the balance in 


the following winter. Some of the plant modules may be 


installed in 1978. The bulk of the modules will be 


installed in ‘79 or '80. The balance of the modules in 
construction will be completed in 1981. The permanent 
operations camp will probably be erected in the winter 
of 1979 t6°"80 ready for stattup, in. late "sl. 

Most plant equipment and 


facilities will be prefabricated and shipped to the 





site in large modules. These modules, some possibly 
welghingoup, to.l,000 tons each, will be sized to fit 
the transportation units available. The modules will be 
transported to their site by barge and moved from the 
dock, to.thelr ,final location by crawler-transporters. 
Installation at the Taglu site will include Spica pata 
testing and commissioning the prefabricated modules, 
erecting buildings and installing the interconnecting 
piping, controls and instrumentation from the wells 
to the plant itself. 

Modular construction is a 
concept commonly used in offshore structures. It had 
not been extensively used on land until the advent of 
major construction in Alaska. Once the modules are 
placed ontheir piles and enclosed, most of the other 
work will be done indoors where heat and light are 


available. 


Based on maximum use of modules, 


site construction will require at the most about 400 
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Mainland & Stewart 

In Chief 
Specialized tradesmen. By contrast, a non-modular 
construction approach would require 700 skilled trades- 
men working in much less shelter under Very Grrricult 
physical and climatic conditions. 

Construction equipment will be 
much the same for an equivalent project elsewhere, ex- 
cept that the use of modules will reduce the quantity 
to some extent. 

Various methods of transporta- 
tion will be involved, recognizing that efficient 


transportation of personnel, equipment, material, goods 


and services is essential to the successful construction 


and operation of the proposed project. 
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Ocean-going barges carrying the) 


larger, heavier modules will travel from the West Coast 
to the Mackenzie Delta plant site around Point Barrow. 
At the mouth of the Mackenzie River in Kugmallit Bay, 
the barges will be lightered using river barges to re- 
duce draft and enable a tow from Kugmallit Bay to the 
Taglu site. Ont awrivaltat the plant site, the 

modules will be off-loaded from the barges onto special 
heavy-load crawler transporters, moved to their final 
location and set on piles. 

General bulk materials, equip- 
ment, and small modules built elsewhere in the south 
will be transported via the existing rail and road 
networks to a riverside staging area in Hay River. 
Here they would be loaded onto river barges and trans- 
ported down the Mackenzie River directly to the plant 


sites 
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Mainland & Stewart 

20) Gable? ds 

As far as possible, standby 
units will be built into the design of the plant, but 
certain large items might have to be replaced from 
offsite locations. Plant replacements will be delivered 


by barge or aircraft either to the site or to Inuvik. 


’ : | 
The major portion of the annual | 


re-supply of heavy consumables, fuel, chemical and 
non-perishable stores will be barged to the plant site 
from the rail and road heads at Hay River and will 
require no special barges or tugs. 

Fuel will be delivered to the 
Site in conventional bulk fuel barges. Once the barges 
are docked, fuel will be transferred via the re-supply 
pipelines built for that purpose. Steel drums might be 
used for certain liquids or chemicals not practicably 
transportable as bulk cargo. 

Non-perishable bulk items of 
the plant warehouse stocks are likely to be transported 
in freight containers that minimize loss and penaling 
at both the source and site. 

Perishable goods and non- 
scheduled items will be re-supplied by aircraft. Food 
and similar commodities needed for the plant's accommo- 
dation centre will be flown from Inuvik on a regular 
basis. 

Once on-stream, the Taglu 
gas processing facility is envisioned as a locally 
controlled operation, run from a central control room 
at the gas plant. A sophisticated computer system will 


be used to maintain production control of gas from the 
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Mainland & Stewart 
in Chteft 


wells, optimize the gas plant process and undertake 
routine survellance and monitoring of key operations in 
che«whoteVproducticnh Chain? WithYthis type 6f*control, | 
a minimum number of plant operators will be needed. 
Equipment will be maintained 


by personnel stationed at the plant site. Maintenance 


| 





workshops will be equipped to meet the day to day requiré 
Ments of the mechanical, electrical and instrument | 
repair personnel, as well as those of special personnel | 
brought in for major mechanical repairs. Much of the | 
mechanical equipment in the plant will be duplicated, 

and a comprehensive supply of replacements will be 
maintained. 


MR. BALLEM: Thank you, Mr. 


Mainland. These witnesses are now available for cross- 





examination by my friends. 

MR. MARSHALL: I have no 
questions of this panel. 

THE COMMISSIONER: *Couwld I 
jet ask you a question, Mr. Mainland? 

Q You're describing a 
project that will be developed on the basis of discover-| 
les already made, that is the 2.7 at Taglu, that Imper- 
ial estimatea is likely to be found in the Taglu field. 
What is in round numbers the capital cost of the 
project? That is including the -dratbing of the -producer | 
wells; *tnevrlrow lines and other lines and the gas plant. | 
Is there a round figure you can give us? 

A Tt's gor to be a very 


round figure. You may have noticed on the tentative 
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Mainland & Stewart 
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design and construction schedule that is shown that 
the definitive estimate for the plant hasn't yet been 
made. In other words we don't have an accurate cost. 
I think the best number I could give you is somewhere 
between 500 and $600 million. 

Q Hrank “you. 

A Bue thetais, by the way, 
wevbetter get thisvright "hatte invdoltarse Har tie 
year in which they're spent. 

Q You mean that's projected 
Over the -- 

A We call them current 
dollars, but people get confused by these things so I 
think if we express it as that way. In other words, 
"76, “J7, 278, "79° dollarst SdMwe we thavithg ‘to estimate 


mitlbation 1m there too. 


Q You haven't? 
A We have, yes. 
Q Do you mind telling me 
at what rate? 
A ii Just sn" t that simple 


and I quite honestly couldn't because the construction 
people when they do, apply different rates to construc- 
tion materials, labor, transportation and all these 
aspects. 

THE: COMMISSTONER? OVK. Well, 
Mr. Hollingworth? 

MR. HOLLINGWORTH: Thank you, 
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Mainland & Stewart 
Cross-Exam by Hollingworth 
CROSS-EXAMINATION BY MR. HOLLINGWORTH: 
Q Gentlemen , I'm referring 
you to the main large document, the information in 
Support of land tenure agreement application, more 


specifically to the section on treatment of waste water 


and sewage. Now have you established what type of system 


you're going to use? 

WITNESS MAINLAND: For sewage? 

Q Yes sir. 

A I think I earlier in my 
testimony pointed out that we are still looking at the 
type of sewage system that we will use. 

Q SO-I take it from that 
that you don't have a design as yet? 


A No, we don't. 


Q Is Imperial designing this! 


System itself, or will it look to a consultant? 

A We are working with 
consultants. 

Q Which consultant are you 
working with? 

A We have been having advice 
from our main consultants, Fleur, and as I pointed out 
there are at least two systems that we can use. We will 
have two separate systems, one for the main permanent 
Operations centre, and we'll also have smaller units 
for the construction camp. 

Q Now, taking into account 
the material required for the gas plant, for the 


construction equipment to construct the plant, the 
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Mainland & Stewart 
Cross-Exam by Hollingworth 


gathering lines, and the drilling that's going to go 


on, have you any estimate as to the total tonnage that's 


involved to get to the site? 

A No, I couldn't give you 
Bhat. 

Q And so I take it from 


that that you 'd be unable to give me a total of 


tonnages broken down by gas plant, construction equip- 


ment, gathering lines and well drilling? 

A No, our design work 
isn't far enough along to be able to give you that. 

Q Do you know when you're 
Goin gto. bésin a.position to do == 

A I imagine that's going 
to be on the day that we decide what size plant we're 


building. 


Q Now have you, beyond the 


table that's in the back of your prepared evidence, 
have you any more detailed schedule for tonnage 
shipments or for shipments generally? 

A Noo wt won’. That's 2 
study which really we're about at the process of 
initiating. We recognize that a shipment is going to 
have to be an activity which 1s co-ordinated by other 
users of transportation systems and we've really, I 
guess, partly been waiting for our own design and 
partly waiting for everybody else to undertake that 
kind. of stucy, 

Q Well, I suggest to you, 


sir, that the pipeline applicants are perhaps further 
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Mainland & Stewart 
Cross-Exam by Hollingworth 


advanced on figures such as this, and these figures 
would be most helpful in planning and figuring out the 
logistics system. I was wondering when you could give 
us more details. Does it again revolve around the size 
of the gas plant? 

A Well, obviously it will. 


I imagine sometime in this coming summer we're gOing to 





know the range, depending on what size the prantivis. 


I certainly don't have those figures at this time. 


Q What range would you expec 
to see? You've got,as I understand it, a’ range for the 
Size of the gas plant as to the amount of Gash ts | 
going to handle. What difference in tonnage do you see | 


| 
between the smallest and the largest one contemplated? | 
| 


A I couldn't tell you. 
Q No idea at all? | 
A No idea at all. | 


Q Now apart from the modules 
that you've made reference to, which weigh in the . 
neighborhood of 1,000 tons, and which you're going to 
bring around Point Barrow by ocean-going barge, do you 
know of any other material that's going to be brought 


around Point Barrow? 


A 1 wouldnt rule tout 
but I doubt that that would be our major transportation. 
I'm sure that when we load modules onto barges that 
we're going to wish to use those barges to capacity, so 
from that point of view I'm sure that there will be some 
additional equipment on those barges BUE 2 couldn't 
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Mainland & Stewart | 
Cross-Exam by Hollingworth | 


| 


Q But you don't -- | 
A Ton ort amounir . | 
Q “=syou don't contemplate | 


having a barge other than one carrying a module Carrying | 
equipment around Point Barrow! 
A Notecat: tha sshtame 


Q Would the balance of the 





equipment then be brought up the existing barging 
system on the Mackenzie River? 
A That would be our plan 


just now. | 





Q And judging from one of 
the tables in your evidence, I take it that that would 
take place over a five-year period, or five-summer | 
period , referring to the tentative design and construc- | 
tion schedule? 

A Yes, I think we show four. 

Q Well, I'm looking under 
"transportation" and I see figures in '77 and '78 for 
construction camps, and I see a broken line in '78 for 
modules -- 

A tim Sorny;7y lothought, you 
were referring to the modules. O.K., the overall span 
is five years. 

Q Can you tell me what the 
broken line in 1978 for modules means as opposed to 
the solid line for the remaining three years? 

A That's a tentative. 


THE COMMISSIONER: I couldn't 





understand that. What do you mean "tentative"? 
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Mainland & Stewart 
C_yOss-Exam by Hollingworth 


A We may or may not wish 
to move a module at that time. That would be our 


earliest. 





Q But you could move them | 
all within the time span indicated by the solid line? 

A Yes; i but they “coulid™be 
moved later. | some of that will depend on delivery of 


major equipment. 





MR. HOLLINGWORTH: Q I take ai | 
from that, then, that you could move all the modules | 
in three years if you chose to, but that you might take 


four years to do it. 


A I believe that's right. 





Q Once you have your granular 
base in place, have you an estimate as to how long the | 
gas plant and the gathering lines, exclusive of the 
wells, will take to put in place? 

A I'm hesitating on that be- 
Cause putting the pad, etc., in place LS puyoupknow, “is 
Spread over a number of years. As youccan"sée, ‘you know, 
we haul and spread gravel material working out from 
the areas which we need first in the way of dock , 


access road, airstrip, etc. 





Q Well areal intenione, det | 
assume then that you have your pad in place for the | 
area where the gas plant will be. How long will it take 
to put the gas plant in place after that? | 

A ide justjtrying to%be sure. 


It's three to four years. 


| 


Q Have you any estimate as to 
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Mainland & Stewart 
Cross-exam by Hollingworth 
Cross-Exam by Bayly 


the quantity of fuels to be used? You might have given 


that in evidence.,,..I'm.not,sure. 


A Fues sto, be used? | 
Q During sche construction | 
phase. | 
A I believe we have a number, 


I haven't got it immediately available. It's certainly 





an estimate, as all these are. 

Q Could you let me have 
that through your counsel? 

A Yoo; p.lucan, let you. have 
that. 

MR..HOLLINGWORTH: O.K., 1 have 


no other questions, thank you. 


CROSS-EXAMINATION BY MR. BAYLY: 
Q Following. up on, the ques- 


tions that Mr. Hollingworth has asked you gentlemen, | 
| 


and with regard to the system that you contemplate using 


to bring materials in for the construction of your 





gas plant, you've talked about contemplating using the 
existing barge system, and we've heard some evidence 


from the Arq tic Gas and Foothills applicants that 


they plan to use this system too, and they've had some 
preliminary discussions, or at least Arctic Gas has, 

with N.T.C.L. in which they gave an indication to the | 
barging company of how much material they would contem- | 
plate transporting, and therefore projecting how 
much barge use they would have, and have you had 


similar discussions with the carrier? 
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Mainland & Stewart 

Cross-Exam by Bayly 

A We have had some discuss- 
zons. I think possibly the words I used in terms of 
existing barge system might be misleading, but I think 


what we meant there really was existing barge route, 





and obviously it may be necessary to for instance 
construct additional barges, or certainly to ensure 
that the barging companies will be capable of handling 
Our material, and as we have in the past in our explora- | 


tion process we'll need to inform them in sufficient 


| 
| 
| 
| 
time to have that capability ready. | 

Q And have you -- 

THE COMMISSIONER: We have 
been told, Mr. Mainland, by the Arctic Gas people that | 
tO enablewtnem toibring ali of their plpe, equipment, 
material and supplies to each site along the route of 
the pipeline, it would be necessary to double the 
Capacity of the existing fleet of tugs and barges on 
the Mackenzie River system. Tat 1S a doubling of 
Capacity that would have to be developed by the time 
the project got under way. If the Taglu project 
was under constructinn at the same time, and presumably 
there will be a great deal of overlap here. It 
would be necessary to know to what extent the capacity | 
of the system will have to be enlarged to accommodate 
Imperial, Gulf and Shell in the development of these 
projects. So their question is an important one. | 

A We agree with you complete-+ 
iy, Mr; /COMmMiSS Loner.” The co-ordination ‘Of the trans= 
portation on the Mackenzie is going to be most important, 


MR. BAYLY; QO And you*ve said 
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Mainland & Stewart 
Cross-Exam by Bayly 
that in the backup volume to your application, and 
expressed some concern without really expressing 
solutions at page 2-7, and the paragraph there indicates | 
that you would believe, 
"because several of these projects may go on | 
concurrently, some traffic congestion would | 
be expected. By far the larges# impact on | 
transportation would be from the Mackenzie 
Valley Pipeline, and this pipeline project 


is expected to procure and operate its own 


transportation system." 

That wasn't the understanding we got from the applicants 
although they indicated they might have some of their 
own facilities. They indicated they had been talking 
to commercial carriers with a view to hauling a signi- 
ficant percentage of their material in that fashion. 
Is that changed since we last spoke to them? Have you 
had communication with Arctic Gas and Foothills on this 
subject? 

A f couldnt give you details 
Mr. Bayly, but I guess what we're expressing is that 


they are certainly going to speak for the transportation 


Fe ee & 0 Ye 


equipment they need, as they evidently have been with 
N.T., and co-ordination with the pipeline builder and 
the othergas plant constructors is going to iy ee 
essential activity for us within the next year. 

Q All right, and when you 
say "within the next year" the schedules that have 


been suggested in your evidence mean that you don't 


jist Nave to, start talking in thei next vear, you want to) 


| 
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Mainland & Stewart 
Cross-Exam by Bayly 


ic 


start barging in the next year and a half, 8% ene mater-| 


ial has to be shipped on new barges somebody has to 


start to build those before the summer of '77, which is 


when yau contemplate starting to move material. Is that 


not correct? 


| 
| 
| 
| 


| 
| 
| 


A We have very little moving! 


in the summer of '77. 

Q All right, so you 
wouldn't contemplate the use of barges until -- 

A We might have some but 
not a great deal over our present needs. We presently 
ship a certain amount of material down the Mackenzie 
and our additional load in the summer of '77 wouldn't 
be excessively heavy. 

Q Would you contemplate 
having your own transportation system? 

A TL woulds,doubt, thats very 
much. 

Q Have you discussed vie 
logistics of using Fort Simpson rather than Hay River 
aS 4 sstalteing point, or have you not got that ‘far? 


A We haven't got that far. 


QO So those communities don' 


know whether there would be the additional impacts of 
your staging from there as well as the applicants at 


thie oot nt. 


A Courect.. 
Q When will they know? 
A Timo sire. that. ..can 


qguve you a firm answer on that, Mr. Bayly. 
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Mainland & Stewart 
Cross-Exam by Bayly 


Q All right, how about 
an estimate? 

A I'm trying to derive an 
estimate. 

Q Would your company have 
one that you could supply through your counsel? 

A No, I don't believe so. 
If we look at the schedule we are looking at major 
shipments in '78. Obviously we would have to have 
things arranged for at least a year ahead, as you 
pointed out, so that I would think that they would be 
aware of our plans by early ‘77. 

Q And I take it that’ it 
isn't just a question of the applicants for facilities, 
but there is a considerable amount of regular traffic 
to supply the communities down the Mackenzie and in the 
Mackenzie Delta region that might well find strees on 
facilities that they have come to count on from the 
common carrier. 

A Mr. Bayly, we recognize 
that as something which we certainly have to take into 
consideration. 

Q All right, and have you 
thought about the possibility that because of these 
stresses that prices will go up because of the need 
by the carrier for new equipment and have you thought 
of making arrangements to mitigate this? 

| A We certainly have recog~- 
nized that danger and we believe that the best way in 


which we can mitigate it is by giving adequate warning 


| 
| 
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Mainland & Stewart 
Cross-Exam by Bayly 


and making adequate arrangements with the transportation 
companies so that overloading situations such as you've 


described will at least have a minimal chance of 





occurring. 


| 
| 
Q Now, when you talk about | 
moving a large amount of equipment, as I understand | 
from the evidence we heard from Mr. O'Rourke, you 
negotiate the rate with the carrier and hope to get | 
a better rate than their general one because of the | 
volumes that you're shipping. Is that correct? 

A Most transportation systems 
have some variable charges based on the amount you're 
shipping, I would think. 

Q And have discussions as 


| 


toethis: 26 
A No, we haven't at this time 
discussed rates with the transportation companies. | 

Q Now, in your application | 
and in the material that you have put before us today | 
| 


you talk about the acreage that you will require. That's, 


Lethbink Jil ustratedhin diigurecd2 tat tthe back of the Land 





tenure application. I believe it's approximately 1,000 


acTre's’. 


A O.K. I guess it's the 


same as figure 3 in my presentation today. 





Q Now, that area is predi- 
cated on the use of this cluster system about which we 
have heard a great deal both in the press and in your 
evidence. 


A Correct. 
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Mainland & Stewart 

Cross-Exam by Bayly 

Q And you're able to use 
this cluster system in this particular area, I gather, 
because of the kinds of formations that you have found 
the. cag ian, Ls that.corpect: 

A Yes sir, and the depth 
aAbrwhaechibtisdiound. 

Q And if we compare your 
applieationiwithpthat of,Shell,_we,pfind that they.~have 
not felt they were able to do that. Their application 


does not request permission to build a cluster system, 


but a conventional well and feeder line system, and they | 


say that that's because of the structures; is that 
cOnreects 

A Mr-h Baya, elapreies 
really to leave Shell to discuss their plan, but my 
understanding is it's basically because of shallower 
formation. 

Q Yesin ltedonttewant! toa.go 
into the Zeasonsmintdetaid .olepUsitawant)to; maker it 
known through you that; there are other ways of 
proceeding which maypbe dictated by the depth of the gas 
and to some extent by the formations. 

A Comrece: 

Q And4 in} this, paxtLeular 
locaitonr yous Gon "+: face) choses problems. 

A Phat! Sa comrect, 


Q Now, that appears to be 


true for the present application. Can you with assurance 


tell us that you won't have to go to the system that 


Shedy. hassopbeds fom difuyeurecither expand the field 


| 
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Mainland & Stewart 
Cross-Exam by Bayly 


around Taglu or move to other parts of Richards Island 
or the Tuk Peninsula or other portions of the delta 
where you have leases? 

A Nosge2ecouddnat give you 

| 
that assurance because you've introduced, for instance, | 
other possible discoveries and of course I can't | 
tell you now whether they'd be deep ©Yr shallow. At 
Taglu itself, it depends what one means by "assurance". | 
Whenever you start drilling into the ground, assurance | 
becomes a slightly tenuous word. We certainly have, 
tojthe best),of ,our.belief,.we,should have,no; problem 
in Taglu in drilling from these clusters. I did mention 
in the testimony today that if we wish to drill some 
more wells, whether we would tack them on the end of 
the present planned clusters or as shown in this figure 
3 today, add an additional pad, is open to a later 
decision. 

Q So even in the Taglu discovery 
and in the development of it over the projected hee 
period you cannot say with certainty at this point 
whether the cluster system can be used in the entire 
development of this deposit? 

A I’ meas certain as 1 can 
be from the wells that we've drilled that we can use 
the cluster system at Taglu, yes. 

QO When you say you're as 
certain as you can be, we have to accept, though, that 
you don't know everything about this deposit and Pan ee 
made that decision of whether to step out with another | 


weil Or to build a new cluster. 
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Mainland & Stewart 
Cross-Exam by Bayly 


A Lm not quite sure) ai-7 


understand what you mean. 





Q Your diagram 3, you say, 
contemplates a possible new cluster system. | 

A Right. 

Q That may not be the way 


you would elect to go when you came to expanding it. 





A That's correct, because 


after we have drilled 20 wells in that field, obviously 


| 

we are going to know more about the sub-surface condi- 

tions in the whole field than we do presently, and 

that might say that we would be better to add that 

extra pad and drillthe wells from there rather than 

simply add onto the end of the existing pads. | 
Q So you may have a system 

of feeder lines at Taglu within the next 20 years, 

depending on what you find in the first 20 wells. 


A I don't really believe we 


have a system of feeder lines. We might have an 


| 
additional pad. | 
Q And they would -- then 
there would only be one feeder line from that pad back 
to the gas plant. 
A Yes sir, in relatively 


close proximity. 


Q And this, though, we would 


| 
have to restrict to this particular plant. We don't know) 


about what you would have to do in other parts of this 
region. 


A That’ s correct. 
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Mainland & Stewart 
Cross-Exam by Bayly 


Q ¥ou macht be forced to 
/ 
do what Shell has proposed? 
A Thee se. raght-p ME. Baye, 
Q Now, on page 2-4 of the 
Vand .tenure. application <>- | 
THE COMMISSIONER: Mr. Bayly, 
before you go on, when you come to the later stages in 
the life of the gas field and you have to resort to 
what, yolpcall infill driliing, are you likely then to | 
have to abandon the cluster? Can you answer that? | 
WITNESS STEWART: 
A Yes. No, we would not have| 
to abandon the cluster concept, as was displayed on the | 
chart this morning, we feel we can deviate wells up 
to a 50-degree angle and this would enable us to get 
very extensive coverage of the Pe kerogen. which is 
9,000 feet deep, and we could achieve at least as good an 
aerial coverage in a reservoir as we do under convention- 


al @rilling from this central location. So we would not 


visualize any need from a reservoir mechanic's point 


of view to go away from the central pad concept FOr | 
AGEL LEG. 

THE COMMISSIONER: Thank you. | 

MR. BAYLY: Q When we're talking, 
about the development of this region as an area from : 
which gas will be extracted, I take it you're faced with 
the problem of either building a gas plant at-each | 
discovery, or of running feeder lines from new discoveries 
to existing gas plants. Is that COreecrs | 


WITNESS MAINLAND: Yes, that's 


correct. 
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Mainland & Stewart 
Cross-Exam by Bayly 


Q And I take it you haven't 
made the decision of whether you might use the Taglu 
Gas plant as the processang fiacilLitys for discoveries 
outside the area that you've shown in figure 3 in your 
evidence. 

A We've certainly consider- 
ed that possibility. The sort of factors which would 


determine whether we could or not would be the location 


of the discovery, basically the location of the ciscover} 


and the nature of the gases or fluids that we found. 
Q And you would then be 
faced first of all with extensive additional costs if 


you decided to go the route of building a new gas plant, 


“VSL7 | 





| 
| 
| 


or the problems involved that you've outlined in running 


flow lines to the existing gas plant. 
A Yes, there's development 


costs one way or the other. 


{ 


Q Is one more expensive i 


the other? I realize that this depends on Sh oes 
a certain extent. 

A Distances and the fluid 
composition. One might, you know, have a hybrid system 
with pabtaal processing,.and,1t shard, to, teli,.!Wou 
know .i2t' S& sot hypothetical that “really I can't give you 
a firm answer. We wish that we could. It would make 
our planning easier. 

Q Ala aught ,.~.but Lor tie 
sake,of the people that live in this area, over the 20- 
year period they can't find out from you at this point 


whether you would be running lines into the Taglu plant 


| 


| 
: 
| 
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Mainland & Stewart 
Cross-Exam by Bayly 


from other discoveries, or whether you woudd have 


additional gas plants located in the region. 





A We couldn't tell them 
that, and certainly I'm sure before these further 
developments took place there would also be processes 
Of application and approval. 


Q As I understand one of 





the concerns in Alberta from an environmental point of 
view has been systems of flow lines and is that the 
reason that you are attempting at least in this 
particular project to use the cluster system, or is it 
a question of economics? 


A Oh, we've had several 


reasons for looking at the cluster system, basically 

in the area where we are,we wish to minimize the amount 
of granular materials that we are going to use, and 

the area that we're going to cover with them. The 
cluster drilling system permits a good deal of 


| 
economy from that point of view, and there's no doubt | 


also, of course, that apart from saving granular Se 
it also is a more economical way to go since they're | 
expensive to obtain and place. We believe also the | 
environmetal impact is reduced when it is possible to | 
go to this kind of scheme. 

Q Now, on page 3 of your 
evidence you said that the land applied for will 
encompass the well clusters, plant site, etc., and then 
you say: 


"Possible future expansion of the facilities 


may require a small additional area as shown 


































Pe 
eva (Sipe voy tedtedw 10 eobiovovedb 
snolpex on ch Cannes: eane esp I 


mot Lied ¢'nbitues 6H A 





yeddtna sesdt Sxoted o1ve m'I yinisdzes ons 





aspesomg ef coals Sluvew oxedt soslq aAgod atm 


7. -isvorgas Dns Pa to. 


. %6 $n0 Pnstezsbou T 2A Q he eb 
U i 
| | te 4nieg Issnemnotivies a& moxi sttedgA af enteones edt 
eid ted¢ 2: bas eantl woll to ametaye noed asd we i 
| sits ni teeel 38 paitqmests sis toy ssdy noRset 
gh 22 to (meceye Yeteulo oft eeu of JoeTorq tsIvoisisg i. . 
| Ceoimonoos to aoiteaup 6 ioe ware 
leroved bedoav' ew  »dd Ki 
‘ sLisotasd ,metave téetevio eddy ae paistool 188 enoesst 
| i. - of ¥ Snimtaun of deiw ew 618 “Sw Stew seis said mt | 
21) OF pabep Sts ow ted? efatvedsem teIvasip to 
i -madt dt+iw seven of priap es’ ew tad sete off 


to [seb hoop s atiisq megege paiflixb asdeulo 
yioeb on @’stodd brs ,woiv to drioq 2sds mor? monoos 
thlone2p pnivea mort t36qs 36n9 ,setvos 20 joels 
yead+ sonie op o¢ yew Leolmonmooe etom 4 ef coals Ji 
sf* o@fs ovetied sW .sosig bas nistdo of svtensgqxe 
-2e0@ 424i +i nadw beovbor ei gosqni Ledmemaotivis 
-sanorioe to Bait eine Qo? op 

10 — SeBq fo ,wou Q : 
Ww 10> beiiqas bret oft sede bise woy ‘eonsbive 


-aig bas ,.o¢a \S¢ife dmefq ~eredeato Liew edd easqneons 
- - 


20ltibiga? ada Xo noieneges Sa202 


seca B9TH a cara add : 








hw eS, 
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int figure * Be" 

A Those are those hatched 
areas. 

Q And that is within the 
pemumeter of the dotted line? 

A Thats foeornect:: 

Q And using the scale it 
looks like it's approximately. 5,000 feet by 5,000 feet 
at the most. 

A sorry, Mr. Bayly, you're 
referring to the gross area? 

Q Yes, the gross area of 
development that you've outlined. 

A I believe that works out 
to about’ 1,000 acres, 

Q Yes. Now, given what 
you've said about the possibility of using the Taglu 
plant, depending on future discoveries to refine what- 
ever you find there, it ispossible that more than the 
1,000 acres would eventually be used at least to bring 
gas into the plant. It may not be probable, but it's 
at least possible, according to your evidence. 

A itm sonny jnliminotisure 
if I fully understand what you mean. To bring gas into 
thei<e> 

Q That's right, you talked 
about the possibility of using the Taglu plant-- 

A Right. 

Q -- tosprocess gas jbrought 


in by feeder lines, depending on the distances, the kind 
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Cross-Exam by Bayly 


of gas, whether it could be processed in this plant. 
so if that were the case, this dotted line ,containing 
1,000 acres would not necessarily be the total 

extent of land in this area that would be used or 
disturbed in one way or another. 

A Well, there would 
certainly need, obviously, to be room for a gathering 
line to come in. 

Q Ajj oinight. looking. at aug 
deposit as you see it now, do you see the necessity 
building up at some point in the future for taking 
another area adjacent to this one to develop another 
part of this field? 

A No, I see no possibility | 
Of that. | 

Q Now you talked about 
Infill drilling and ji! niafraid 1 didn't: know, whaty that | 
phrase meant. Perhaps you could explain that. | 

WITNESS STEWART: Mr. Bayly, 
the infill drilling is a term we use to describe wells 
which. are drilled. duringlater. stage, of, the production 
life’ of ‘a..field. as opposed: tov initial anuiling or 
initial round of wells. The reason for this is that 
the productivity for deliverability from individual 
wells will be the highest at the earlier stages of 
the field production life, because of the higher reser- 
voir pressures. Ultimately you'll need more wells to | 
deliver the same total field production rate, and all 

| 


the term “infill Grilling” meansyias a drililing.of 


wells within the field at a later of stage of depletion 
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Mainland & Stewart. 
Cross-Exam by Bayly 


in order to keep the contract grade up. We use that 
term as opposed to delineation drilling which takes 
place early in the field life in which” you dre “defining 
the extent of the deposit. 

Q ADL? Tight o*well, "could 
they be outside this thousand acres that has been 
delineated? 

A No sir, the point we were 
making a moment ago was that at the surface these wells 
would still be located on pads, the surface locations 
will be clustered but they could be deviated in sub- 
surface such as to spread out in a reservoir which is 


9,000 feet below the surface. 


Q SO we can expect that any 


infill drilling would take place within the perimeter 
that's been described and that it would take place on 
pads as close to the existing plant as is practicable. 

A Yes, that's exactly our 
Dian. 

Q And we have no idea how 
many of these wells will be required at this point. 

A Not exactly, sir. This 
depends on the total production rate you would wish to 
take from the field, the productivity characteristic 
with individual wells as the field is depleting, and the 
economics of extending the production rate as the 
field pressure declines. We cannot give any exact 


number at this time. 


you wouldn't have included the amount of gravel possibl 
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Q And not knowing that, 
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Cross-Exam by Bayly 
needed for these pads in your granular requirement 
estimates 
A Perhaps Mr. Mainland can 
give you those details. I would just say that from 
my way of thinking it would only be the possibility of 
one more pad as shown in the diagram that would be 


required for this. The exact number of wells that 


we would then have on the possibility of three pads 





is, you know, there's a minor variation on it, a pretty 
mayor thing. 

Q But would it be a pad 
of similar dimensions to the ones that's been placed 


on this figure? 





WITNESS MAINLAND: I would 
think the spacing would be similar, Mr. Bayly, so : 
the pads would be comparable, depending on the number | 
of wells that had to be drilled. 


Q You wouldn't contemplate 


more than one additional pad but you can't say at this 
point how large that pad would be. 

A Tj woud dn" ta antacipate: :t 
would be any larger than the present pads, if one 


wants to look on them as a standard. 





Q Given industry practices, | 
would it be the practice to build that pad incrementally 
OX) adblovat jnce 2 Would you build 100 feet of it and | 
put down one well, and then ee eee 100 feet; | 


or would you guestimate what you would need and build 


a big pad and then put wells on it? 





A I recognize your question 


| 
| 
| 
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Mainland & Stewart 
Cross-Exam by Bayly 


and I suspect we would build it incrementally. 


THE COMMISSIONER: Mr. Stewart, | 


you’ re"an expert, you're a reservoir engineer and 

an expert on gas reserves. Given the capital cost 
Of this plant, + take 1t that 1t 1s Located, bearing 
in mind what your best estimate is, of the location 

or the likely location or probable location of further 
discoveries of gas in the delta, is that -- 

WITNESS STEWART: No sir. 

Q -- and the Beaufort Sea , 
is that true or not? 

A No sir, this specific 
plant has been located with the knowledge of the Taglu 
field specificakly in mind. lt is. by far the. major 
discovery made to date, and we have located it in the 
centre of that field to facilitate this cluster con- 
cept that we talked about a moment ago. There has been 


no consideration of the location of the plant in Taglu 


where other discoveries might take place. 


Q I see, so if there were 
no likelihood at all, no possibility at all of finding 
further discoveries in the delta or the Beaufort Sea, 

have, . 
that's where you would build this plant. 
A L_ think that's a fair 


statement, yes. It's more the sizing and the design 


concepts that might change on the anticipation of other 


discoveries, as opposed to the physical location from 
a reservoir engineering point of view. 
THE COMMISSIONER: Yes, I 


understand. 
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Mainland & Stewart 

Cross-Exam by Bayly 

MR. BAYLY: Mr. Commissioner, 
I'm about to move to another topic and wonder if this 
is coffee time? 

THE COMMISSIONER: Yes, it is. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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Mainland & Stewart 
CRoss-Exam by Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. BAYLY: Q Mr. Mainland, 
could you tell me whether you are aware of the regula- 
tions in Alberta that an applicant for a processing 
plant should list an alternate site for the proposed 
plant? 

WITNESS MAINLAND: I'm not 
personally aware of that, no. 

Q Mr. Stewart, is that 
something within your knowledge? 

WITNESS STEWART: No. 

Q I understand that's a 
fairly recent regulation that exists. We don't have 
a regulation in the Northwest Territories to that 


effect, as I understand it. Is that your understanding? 





WITNESS MAINLAND: Certainly not) 


that I am aware of. : 

Q Now, your background 
material suggests that you looked for and chose what 
you thought was the best site. 

A Thabasicerrect 

Q And did you look .ar-orher 
sites and list them in any order of priority if it 
should happen that that site was not available to you 
for’ any reason? 

A No, we haven't looked -- 
when I say we have looked at alternate sites, baie 
on in the development planning the three companies 

were interested in looking at the possibility of 


combining fluid streams in a plant, and so we looked at 


j 
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Cross-Exam by Bayly 
the problems) of conveying our gas from, Taglu, |for some 
distance to another plant, and in the process carried 
Out some engineering work that evaluated the line 
sizes and pressure drops and this type of thing, and 


fairly early on found that to encounter a major river 


crossing with a raw gas line handling Taglu gas, resulted 


in a problem of slug flow, and pressure build-up in 


the line which made it certainly undesirable. The 


pressure drop would require relatively early compression 


from the field, so we were then going to be ina 
Situation of really having two sets of facilities, one 
at Taglu at the wellsites and another at the plant 
itself, and our opinion then was that we would really 


have less impact on the overall area by combining the 


wells and the plant at the one location and maintaining 


things like short flow lines which are advantageous 
in minimizing the area taken up by our facilities. 

Q pet became necessary 
SRS of government regulation, would it be possible, 


in your opinion, to still tap this gas reservoir and 


place the plant outside that thousand acres that you 


have delineated in figure 3. 

A We could put some of the 
plant outside. We couldn't put all of the plant. We 
would have to maintain some facilities at the wellsite 
to ensure that we could, for instance, condition the 
gas in a way that would allow us to pipe it without 
major problems. 

Q rake. er TONG. VOU 


couldn't move the wells very far? 
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Mainland & Stewart 
Cross-Exam by Bayly 


A We can't move the welis, 
no. 

Q Can yoyhot move them at 
all, or is it a question of not being able to move them 
far enough to be significant? 

A No, we might -- Mr. 
Stewart might correct me -- we might move them 1,000 
feet or so, but not appreciablyjenot far enough away 
to make any real difference to the plant. 

Q So to tap that reservoir 
ycu have to be right there with your wells. 

A With the wells, yes, Mr. 
Bayly. 

Q Now, when you talk at 
page 2-14 of your land tenure application, land tenure 
material, you talk about,at the top, about the hae don 
of various facilities on the Site, and those don't 
include the gas plant. They only include ancillary 
facilities for waste disposal, etc. 

A Is this right at the top 
of the page, sir? 

Q You've stated that: 

“However, the detailed discussions later in 
the application will mention the approximate 
Location OF vanious:sfacibties:.. «:" 
and we couldn't find that anywhere in this volume. Have 
you provided that somewhere else? 

A Wel ls; ‘huthinkitthat what's 

referred to there is that the plan which we've shown 


and which we have also used today indicates the approxi- 
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Mainland & Stewart 

Cross-Exam by Bayly 
mate “ocation® =" by approximate cation’ I i nearing 
within a few hundred feet one way or the other -- for 
instance one thing that is not absolutely fixed and might 
be moved is the location shown for that flare stack, 
it might be better to be in the area which is shown on 


figure 3 in today's evidence for the expanded flare. 


Q That's the round dot -- 
A ph eren 

@) -- line area. 

A that "s“conrect), Pe might 


be better to move it across the other side, so there are 
details like that in which they probably won't be fixed 
until we really get down to final design, but are not 
going to really appreciably Bee ee aa area taken 
up or the overall impact. It's simply a re-arrangement 
of facilities inside this general area. 

0 And would this re-arrange- 
ment be done on environmental as well as economic and 
engineering grounds? 


A Well, the whole plan that 


we have now has been one which has evolved taking into 


account the environmental considerations. As I mentioned | 


things like the drilling sump and pads’) dykes‘, "etcy, 
are all designed for environmental reasons. I'm not 
sure that any of the re-arrangements would be specifi- 
cally and environmentally oriented at this time. 

Q Well, if some of these 
facilities are located to within a few hundred feet 
and we've heard Dr. Bliss' evidence that says that there 


may be changes that -- in topography that are fairly 
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Cross-Exam by Bayly 
dramatic in a few feet or even a few inches, have you 
yet said "the best place for waste disposal or a sump 

is where we put it on this map because somebody's gone 
out and surveyed the soil conditions," or have you 
not got to that stage yet? 

A I think things are fairly 
uniform in that part of ground. Now when I say 
"uniform" biologists might correct me, but I don't 
believe that there are major changes in that area. 

Q Al. loyr iighits, “youyshave 
shown on figure 3 something that looks like it might 
bevra rhake.stlsxthatf whet axt:i is? 

A I believe that's a low 
spot there. 

Q Add iright. 

A When I say "low", the 
Overall topography doesn"t varymore than a few feet 
in ithat part of the country. 

Q But you have -- you 
heard Dr. Bliss' evidence and you did have your biolo- 
gists on the ground to help you-.choose the sites for 
the facilities! outlined dm» this» area? 

A They have certainly been 
on the ground. I'm not sure that they've been hand in 
hand with an engineer at the time, but they have seen 
Our plans, yes. 

Q Have they done soil and 
ice content tests to help you locate these facilities? 

A We have done soil a@md ice 


content, tests, yes. 
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Cross-Exam by Bayly 


Q And -- 

A They have been basically 
from an engineering design consideration to help us 
determine the type of insulating material or pads we'll 
have to build and to start to give us estimates of the 
type of piling that would be required. 

Q -- has somebody looked at 
the drainage in this area to see whether or not there 
may be problems with drainage around or under any of 
the pads that you have projected on this diagram? 


| 
| 
| 
| 


A The final drainage patterns 
have not yet been finalized. I think that the relief | 
across the site that we're looking&ét is maybe one or | 
two feet. 

Q And I take it when you | 
Say "it has not yet been done" that despite the fact that 
you say the relief is not’ dramatic, that they will have 


to be done before final location? 


A Certainly. 


Q And have you had your 
river people looking at the dynamics of channels that | 
are on the perimeter of the area to see whether or not | 
the facilities you plan adjacent to the channels | 
are likely to be in jeopardy from either ice or | 
flood waters? | 

A Yes, we've had some | 
work done on the hydrology of the area. 

Q Ari t syctehat & 1 Site The | 
river hydrology, or does that include the possibility | 


of storm surges inundating the land where the plant is 






























entadgtaq oppnisxbh Lsrti sat A 


i vileoi esd mead ay set yout fn whens. _ 


(f'ew absq ao lefasdtso prigelvedh to sqys ents 


sp ‘pled od noigerebienon apiesh pi. 


alt 0 esdsmideso ev evip ot fisia OF pas blind oF svar 


borisper od bluow teat pailiq to a¢ 
SalooL ybodemoe asd -~ 9 
srerts gon vo tenterw see of sexs eidd at spsatexb oerlt 
to yns rebau xo Bavow speniaib atiw emeldorg sd ysm 


Cmetpsibh «tht mo Betoefotq avad voy jedi ebsq eds 


4otlox ons ted¢ Antdd I .besiisnt? need soy gon eved 


10 ono edysm sit tApettool s1'ew gsdt otie edd ee0r06 


APO hea 
| \ a 
oy nedw tf sist i BbraA @) aus . 
ios% et otiqueb taeda “snob mosd Jey jon asd ti” yse ) ot - ee 
ann A 
’ - a ‘ “ "ned 
ved Ifiw yore ero ,ottsmexh Jon ei teller sdt yse voy p XS we 


Snoitsool Isnit sroted snob sd o2 jet ie 


vintses1sD A [Ps ' 
toy bern soy eved Bra 9) 7 | os 
Tos ww 
tea3 aflennsaAg Yo avimenyb eft js paidtool siqosgq revit is a 
for 10 termredw ose oF sats siit to teSetemined eft no S16 Se 
_ 4 
' : 
elonnety eft of +Meosrbs asiq voy eesiaifiost ert co 


10 sol tenais mon? ybteqoat ni ed of YleAit ors 
i 


Texetaw boolt 








smoe bed sv’sw ,e5¥ A eed -, - 
,fox18 Sit to ypoloibyd edt ao enob *1ow ; 
_ 
sit taut gudd ef SrA Qo iy wy) a | ie 














Tr Bite 
q 


yi ifidgeaog srt ebuioni sent a90b 79 ike loxbyil x wis 
=F athe Ree ah ; 
at rT af is baet a hneeye t espe sso aie 





Mainland & Stewart 
Cross-Exam by Bayly 





located? 


A it, includes..the possibility 


design criteria for the dyking which we would put around | 


| 
| 


of storm surges and that consideration is one of the 


the facilities. 

Q Now, have you estimated 
the maximum height already that you would have to build 
your dykes, or are you not at that stage yet? | 


A Yes, we have, and it's | 





approximately eight feet. If you'll accept that, that's | 
not absolutely accurate, but it's in that order of | 
eight feet. 

Q And that takes in your 
estimate of maximum river discharges and maximum 
storm surge possibilities? 

A That 4s, 4CcOrrect . 

'Q You've shown an extension 
on the runway that you have put on this map. Is there 


a reason for that? | 
| 

A One of the decisions we | 

| 


had to make is in what sort, what type of aircraft would| 
be used, and presently we plan to use something like | 
a Twin Otter. There are some tradeoff, and I'm not an 
expert on this, maybe the man sitting next to me is | 
more so, but there's some tradeoff between uSing a | 
smaller aircraft more often, or a litte larger aircraft 
less often. The only reason for that dotted area on 


the end there is to allow for that possible balance. 





Q Aljy wcaght, gand,that dotted 


Tone += it's Nard tovsay but it Vooks Vike you might be; | 
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Cross-Exam by Bayly 


extending a 2,500-foot runway an additional 500 feet. 


A That Ss COrrect, 
Q Now, turning to page 2-43, 
you speak there in the second paragraph -- do you have 


a copy Of this, Mr...Commissioner? 

THE COMMISSIONER: Yes. pa 
Wich. Ou. 

MR. BAYLY: You speak about 
extreme emergencies when the plant could not be de- 
pressured over a reasonable period, and the possibility 
OD having. to vent over*short-term gaseous hydrocarbons 


into the atmosphere. Now, you talk about ‘reporting 


these to the appropriate authorities, and I assume that | 


would be after the venting, if 1t was an emergency. 
A That would pe However, 
I believe that as our plans evolve and since this 
Particular application was written, the possibility 
of us using a venting system, if it hasn't disappeared, 


Me Virtually has’. 


Q You would put inh whatever | 


equipment was needed to allow you to vent, i yOu, Le 
run into an extreme emergency that you hadn't been able 
to calculate for . 

A I believe our feeling is 
that we should be able to adequately flare the volumes 
required rather than vent at the plant. 

Q AVIS Lane, NOW- tS ere 
any way of your predicting ahead of time, not an extreme 
emergency, but the necessity to Piace OF LO VeEne 


under any circumstances? 


| 
| 
| 
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| 
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A Mr. Bayly, do’ you meen 


in terms of predicting tomorrow morning we may need 


Hoe won. Glue pp Ox 


OL within wvackt an 


O Yes; Of wirthiy "an Nour 
hour. 


A There would be some such 


occasions, yes, where a component was known to be in 


such condition that we would wish to shut down part of 


the plant and depressure it. 


Q Now, Treyou had to vent, 


and there were people in the area that got in the way 


of this escaping gas, I take it it could be very 


dangerous. 


A My understanding is that 


there would be no danger on the ground. The gas would 


rise sufficiently to be quite clear of the ground. 


1Q So" your’ventang "occurs 


through vents that are pointed at the sky. 


A Theat,’ Fo correct: 


{ 


Q Al Yt chtl? Now) C2 Yealize | 


that you've said that at the present you have found 


no sulphur in the gas, or sulphur’ compounds ‘in the "gas, 


but assuming that sulphur compounds either were found 


in this gas or assuming that the deposit went sour, 


or that you were bringing gas from somewhere else that 


was not sulphur-free, into the Tagit’ plant? (then venting 


into the atmosphere might be dangerous not only to 


people but to plants and animals. 


and type of gas, 


A Depending on the quality 


I suppose it could be. 


| 
| 
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Cross-Exam by Bayly 

Q And we've had evidence 
Foon pr. Bilies that hydrogen sulphide, for example, is 
very toxic for lichens, for other plants as well but 
particularly for lichens. You're aware of that? 

A I believe he was talking 
about sulphur dioxide, but yes. 

Q I'm sorry, sulphur dioxide. 
Would you contemplate that this might be dangerous to | 
people using these channels which are adjacent to the 
area outlined in the dotted line in figure 3? 

A Well, I think we should 
Clabity fire. of ald that. as Live mentioned, our plans | 
at the moment do not include venting. Certainly we 
would not be venting sour gas in such a way as to endan- 
ger anybody near the plant, in or near. 

Q Except in a grave emergency 
where the plant it self might be in jeopardy and the 
personne on it. 

A We operate gas plants‘in 
Alberta handling sour gas and in them have procedures 
that obviate the need to vent sour gas in an area. 

Q So you don't feel there 
would be any threats to people who might use the area | 
of the channels for boating or transport in the winter? 

A NOu. J Con” t.. 

Q We've heard some evidence 
from you with regard to your requirements for gravel, 
and sand, possibly, and at 2-52 of your application you 
talk about sources and quantities of granular material, 


and at the third paragraph you mention a detailed survey | 
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Cross-Bxam by Bayly 
maderain’' 745755 thewresults: of which will soon. be 
available. Now we haven't seen the results of that yet 
and I'm wondering whether that Survey has produced 
results that are available and could be given to us 
for assessment. | 

A Let mésgo: into..a little 
background of that study. Recognizing the need for 
some quantification of granular resources in the area, 


we had discussions with the Department of Indian Affairs| 


| 
} 


& Northern Development on gravel surveys. They had plans! 


to carry out some surveys at that time, or just before 





that time and were unable to do so since they had an 
inadequate budget, apparently, and we undertook to 
try to organize a grouping of companies to carry out the 
Survey, which we did. We carried it out under an 
Arctic Petroleum Operators Association project. As you 
are probably aware, most of the APOA projects have some 
form of confidentiality clause in them simply in order 
to get people to participate, since there is really’no 
reason why Company B should subscribe funds that Company, 
A is going to do the work and put it on the table. So | 
this study was carried out by a number of companies and 
we have just at this time sent a copy to the Department 
of Indian Affairs & Northern Development which will 
assist in their look at the regional granular material 
Supply. We have a confidentiality clause which runs 
Out on December 31, 1976. 

Q I appreciate your 
concern for the protecting of the corporate participants 


in the study. However, you appreciate, I take it, that 
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Cross-Exam by Bayly 


there are other potential users for gravel gm the. future 


from this area that are concerned that whatever you 
require is not going to make it impossible for them to 
do other things with this material. 

A Oh, absolutely, and I 
think I can certainly Say that the gross amount of 
gravel was ascertained apo nine million yards. 

Q All Yvight, and the <= 

THE COMMISSIONER: IN the 
YaYa Lake eskers? 

A That! s ©rignt, sir, 

Q And your requirements, 
you said, were something like one million yards. 

A Ls mal en 

Q I notice that Shell 
presumably intends to use the YaYa gravel deposits too, 
and their requirements are probably very much along the 
same lines as your own. They were part of the group 
that paid for this survey, I suppose, 

A That's. correct; sir, 

Q And Gulf as well? 

A Yes. 

THE COMMISSIONER: Well, Mr. 
Bayly, if you think it's vital to get this document 
-- this survey -- you could ask Mr. Scott to see what 
ne can, do sabout. it. 

ME. BANUYs) Lo will, Mr, Commis 
Sioner. I've asked him for documents before and he's 
done his best without much in the way of results. 


(LAUGHTER) 
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Mainland & Stewart 
Cross-Exam by Bayly 


MR. SCOTT: Well they're easier 
getting a document from a government Boo MRP Ae Bayly | 
Wants Le ne Can ask fOr 1t Tighe now, to Start Us -ofe. 

MR. BAYLY: Well, Id cértainiy | 
like it. My clients aren't part of that agreement but = 

Mie oCOl ds Don't talk £6” tie, 
talk to Mr. Ballem, 


MR. BAYLY: Mr. Ballem, would 





you investigate and see whether there's any way of 
having that released that your companies would agree 
with? 

MR. BALLEM: Yes, I'll be happy 
to undertake to make that investigation, Mr. Bayly. 

THE COMMISSIONER: The document, | 


though, shows currently that there are nine million 





cubic yards of gravel in the YaYa Lake esker, and we'd | 


all feel better if we had a nine-volume study confirming 

that. I mean that goes without saying, doesn't it? | 
MRO BAYLY: My Only concern. 

Mr. Commissioner, maybe Mr. Mainland can offer this | 

up without breaking the confidentiality. We've heard | 

evidence that there is gravel and there is gravel, 

some of which is usable for some things and not for | 


others. When you're talking about nine million cibic 





yards, I take it this study has assessed the kinds of | 
gravel, the sorts of aggregates and the suitability 


for the purposes to which the producers and the pipeline 


applicants would put 1b? 


A There are obvious -- 





sorry, Mr. Bayly. Yes sir, as you point out, there's | 
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Mainland & Stewart 
Cross~-Exam by Bayly 


obviously gravel and gravel, and I guess we prefer to | 
rerer tO at as granular materials. I can't ell you 


offhand what percentage of that would be called select 





material. My guess is that it's 50% or so. There's 


just two things involved in granular deposits. One is, 


is their quality, and the other is how easily they can 
be mined or quarried, whatever the correct term should 
be. 

MR. SCOTT: I understand Mr. 


Ballem will look into 1t, but surely 12 Mre Bayiy wants 





it, then we should at some point resolve that question | 
as to whether he should have it. It seems to me that 
the feature of confidentiality as outlined by the 
witness has presumably served its purpose. That report 
was made confidential so members of the Association 
could be induced to cough up money to have a study done, | 
it being understood that ney wouldn't get the results | 
if they didn't cough up money. Well now the coughing 
up of money presumably is over. They either renae he 
for the study or they didn't, therefore -- 

THE COMMISSIONER: Let's let 


Mr. Ballem look into it and if he finds this is a dry 





well, then Mr. Bayly can pursue it if he wishes to. 
Mr. Bayly’s clients are interested for a number of | 
reasons, one of them is that they -- for the land claim | 
and presumably simply knowing the extent of the gravel | 
deposit may not be sufficient, they might want to know 
more about it. All right, carry on. I think we were | 
back to you again, Mr. Bayly. 


MR. BAYLY: Q Now, we left off, 
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Mainland & Stewart 
Cross-Exam by Bayly 


Mr. Mainland, with you giving us an estimate that 
perhaps half of that is select materials, and I take 

it from your application that a portion of your granular 
requirements are for select materials, but that you 
could make do with other materials for the core of the 
pad, for example, if it was well-insulated. 

A That's correct. We believe 
that as basic policy where we can obtain adequate fill 
material that is not first-quality, that we should ery 
to do so and that's been the reason for our looking at 
these deposits at Big Horn Point. 


Q Now, and I'll be coming 


back to those deposits at Big Horn Point in a few moments, 


but I understand that sand is not the only possible 
material that could be used to cut down your granular 


requirements, and that my information is that the Russia 


. . ‘ . . das 
are using 1ce aS a core material, insulated and surrounded 


by select and good well-drained material to cut down 
on their requirements. Have you investigated that throug} 
your company or through this -- 

A Well, our requirements, 
of course, are two things. One is to protect the 
permafrost. The other one to obtain sufficient elevatior 
from a flood point of view. Some of that we can achieve 
by using dykes instead of raising the entire area 
sufficiently high for floods; but basically what we're 
trying to do is protect an area which has a great deal 
of ice in it already and if we were to try to use ice, 
we would then have to continue to put a similar type 


Slt, insulation on top of thateato protect it. 50. ].oonrk 
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Mainland & Stewart 
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really think that we would be very far ahead in terms 


of saving on the materials. 


Q All right, you didn't 
investigate it, though? 

A No sir. 

Q Now, one of my concerns 


with regard to the YaYa Lake deposits is that you 
State in ymwr evidence on page 16 that you'd need to 
begin stockpiling the gravel in the summer of 1976 if 
you're going to keep on your projected startup date of 
late 1971 -- I'm sorry, 1981. I'm assuming then that 
you would want to start taking this grael before your 
agreement with regard to this report runs out at the 


end of 1976. 


A No, I don't believe that's | 


a.eLActLor. That.isn! t ae we wish to start taking gravel 
in the summer of '76. 

Q Oh, I'm not suggesting 
it is, but it means that anypublic assessment of that 


report were kept secret until 1976 -- 


IN Well -- 


Q == couldinot take place 


until after you'd begun to take gravel. to stockpile, is 
that. £3.17? | 

| A -- we will have to have 
permission to take the gravel, and as I have mentioned 
to you, we have just passed the report to DIAND so 
they're also aware. I don't think there is any apprecia- 


ble advantage to us from that point of view. 


Q And have you requested 










assem 5 ale as AP Abs ede, | 

voy sand at ebteogsb Star RveY orld of Buspen Agiw tale 

. oF bows B' Hoy ta aD: are | al 7 

71 00! to tome eas ab fovenp odd Sakiqaodse alged © 
20 -sdeb quatese hessetorq 1w0Y 10’ Geox oF pator’ s2'woy i jor ra ae 

gecd nead onimvees mI , (eer. {yrtoe m'r —_ rrereger 7 
qu0y ototed Lenzp etdt paliss tisda oF tasw bluow voy 
efi te 40 eh haan pidd oF errs Asiw tnsmesTtpe 

. - ; a saVOL 26 bas | 7 

a'dods evetiad +*fob I jou” A ' A . 

fevexp pcilded s4Bsa of delw ow ydw dwelt Jen? .1odos? 6 53 


<= 


<O0" 2o Teoma say aL 4 tL _ 


oiiteenpye jon mI (40 6 
| jait So Suemeeseas olidudyns secs ensem Fi dod ,et Fi | = io 
| -- af@L fidau jexs8@ tq5A oxew Pfoger 70s | ea 
| ~~ {low A , re 3° 
| s0¢éla stay 360n Bluoo zt == 0 nad, | ' db — 5 


“i ,sliqdoos@ of Levee sa of avped B"yoy xadts [itnw Tes 
Caibi- gads | 1 AS 


ever of oven Eitw ew -- A oe a © RL iy 


oa GUATG of droqss orld beeesg Sant ever a eae: TS 
(~sscezaqe yrs ef etedy Amnidd 3'nob T setBwe o2ls sx'yert §*) 8S 


bstgoupst voy syad baa) go 9° 














17341 | 


Mainland & Stewart 
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permission to take gravel from the YaYa Lake esker 


to stockpile, and have you made a land use application? 


A we have). of coursey 


taken gravel from YaYa for a number of years for 


various purposes. I'm not sure that an application for 


this particular operation has yet been applied for. 


Q Would you contemplate 


making a land use application prior to approval of the 


project? 
A Do you mean for the jenvair 
Q Tats sow ght: 
A We would have to take 


that gamble of applying for our land use permit for 
the gravel and stockpiling it so that should we have 
approval, we could make use of it. If we didn't get 
approval, of course, then the work that we DUEVINES 
the gravel stockpiling, RTE ee ee ae would 
be lost. I understand that the operation would have 
to be repeated on it to make it worthwhile for use 
at a later date. 

Q But you're prepared to 
take that gamble. 

A That appears to be 
necessary in order to maintain the sort of schedule, 
yes sir’ 


Q And I take it that you 





may be making other land use applications for permission) 


to go ahead with other things prior to approval, the 


Other deposits you're looking for. 


A We’re still discussing 
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Mainland & Stewart 
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ou ane fyouhrefeuring) to Big Horm? 

Q Y@s. 

A We're still discussing 
that entire question and as you may realize, we are 


also in the process of proceeding through an environ- 





mental assessment review process with the Department 
of Indian Affairs & Northern Dev_elopment, and the 


Department of the Environment, and that would be part 


Q But not only are you 


of that discussion with them. | 
looking at the Big Horn Point area, but you did make | 


a land use application, I understand, for that which has! 


| 


been deferred for a period of months; is that correct? 

A We made a land use 
application in order to be able to survey the material 
that was there. 

0 And that has -- I'm cor- 
rect in my facts that that has’ been delayed for a period| 
of some six months, the consideration of that application, 
is that correct? 

A I'm not aware of that, 
six . 

Q Now, the sand that you're 
surveying on the Big Horn Point, is on the river banks | 
and, im-thesrisve G-bed jini s uthat ecomrect? 

A Thateses comrect, ssi. 

Q And if we look at page 
2-53 of your Taglu large green volume, you state there 
that the applicant's survey of this source has indi- | 


cated a potential of 1.1 million cubic yards. 
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Mainland & Stewart 
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You've further said that the amount that you would 
contemplate requiring would be approximately 400,000 


of those -cubic.yands. 


A Tet s riqnt. 

Q And that hasn't changed? 
A Not that I'm aware of. 

Q Now, on the next page you 


talk about various methods of removing and transporting 
this sand if you were given permission to do so, and 
one of these is to hydraulically dredge the sand from 
the |river,bottom.and to hydraulically pump and place 

it into gravel -- or I assume that means sand -- into 
dykes that are surrounded by gravel, or constructed of 
gravel. 

A Constructed of, gravel. 

Q And another one is to 
excavate it from the ‘un by the side of the river. 

A Thac.'S correct, 

Q Now, and the third wenthod 
is to combine those two operations together and to 
move it you say conventionally, which I assume means by 
Lackner, barge,s is. that correct? 

A Piha. Sar Ughta. 

Q Now, my understanding of 
this. particular spot is. that.it is. an over-wintering 
site for Arctic cisco. Are you aware of that, sir? 

A We have been having fish 
studies done at the site, yes. 

Q Now, when you say you 


have been having fish studies done, are you aware of 
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the results of those studies? 

A ft would have to leave 
that to the environmental panel to respond to in detail. 
I don't know details of that study. 

Q Will they be aware of | 
that then? 

A I would think they will, 
yes sir. 

Q All right, perhaps if they | 


aren't, they could make themselves aware of that because 





I* ll be following this up with them. 

I take it your environmental 
panel has been paying attention to the evidence that 
has been adduced from the applicants to build the | 
pipeline with regard to the state of knowledge on 

Arctic 
Arctic ciscos, among other species. 

‘MR. BALLEM: I don't think this 
panel can respond to that enquiry. 

THE COMMISSIONER: No. 

MR. BAYLY: Perhaps they can't. 

THE COMMISSIONER: The point's 
been made and if that panel is here -- | 

MR. BAYLY: Yes, perhaps they | 
could address themselves to that because I'd like to 
address some questions to them on that particular 
species of fish at this location and I don't want them | 
to be surprised. 


MR. BALLEM: Well, we appreciate | 


your letting us know, and we'll do the best we can. 





MR. BAYLY: Q Now, when you 
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made your application or sorry, when you make your 
application to take gravel from the YaYa esker, which 
L assume you will do at some point prior to ‘this spring, | 
will you have in your possession an inventory of the | 
granular resources available so that you are assured | 
that this is the best one economically, environmentally 
and in terms of the other potential demands on this 
source of gravel? 

A That's a very tall order, 
sir, to have a complete inventory of gravel resources 


in the area. We will be as well equipped that way as 


we can. However, we understand for instance that the 


Department of Indian & Northern Affairs is currently 
carrying out some more test drilling and that may turn 
up some other materials. I think the fact that we have 
been looking for material at Big Horn Point indicates 
that we have a sincere in'terest in trying to minimize 
the use of high-grade materials where we can use 
something else. 

Q Would you contemplate the 
possibility of having to stockpile material from Big 
Horn Point before you obtained approval for the project? 

A No, I don't believe that 
that situation would occur. I believe that initially 
our need is for some gravel. This material would be 
used as core and we would -- in a gravel pad and we'd 
have to have something around about before we start 
laying sand down. | 

Q Well, am I missing some- | 


ating or doesrittthe core go into the inside? 
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A It does, but it's surrounded 
by gravel. 

6) So you lay a sheet of 
gravel -- or a depth of gravel and put the sand on top, 


Bad Gravel on (top OF tiat.. | 

A There's certainly a form | 
of dyke around it, yes. 

Q And what you would be 
applying for then in early 1976 would be that permit 
LO stockpile gravel.for the anitial pad, the initial 
depth on which the sand would be placed. 


A And some working surface 


Mm 


to, you know, to begin the early work at the site. 

Q And a working surface is 
a road or a place to run equipment. 

A Thaw S COprect. 

‘O I understand that you're 
also requesting permission to take quarry material from | 
the Campbell Lake area for the construction of an 
aLcliicvaLr 26 Land: 

A We have been investigating) 


| 


possible sources of rock material for possible off- | 
shore island development. We at present have 
no plansoforrthe fusedoicthhat material. The work we've 
been doing is contingent to try to discover where such 
material might be available. We looked at two sources, 
one being Campbell Lake, another one being on the Yukon 
coast; 


Q Well, perhaps you would 


put acdittierest interpretation,on it. I have a letter 
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here from! Imperial,Oile to» the: Department. of, Indian 
Affiavey thegattentioneofyMri dDeeLongidtz: signed by 
Mr. COR eMRankinaghi thei hand Operations Department. 

A Yese 

THE COMMISSIONER: What's the 
date of the letter? 

MR. BAYLY: Beg pardon? 

THE COMMISSIONER: The date of 
the letter. 

MR.» BAYLY: «They datée of) the 
let temaisir Decembér 9),.1975;! sir,e and) perhaps at would 
be convenient if I were to read that into the record, 
and you may wish to comment on it. 

MRerSCOTTse Dow youshavesas copy 
Of ityMrk Bayly? 

MR. BAYLY: I just have the 
one but I will make copies available after lunch. 

THE COMMISSIONER: Well, go 
ahead and read it. 


MR. BAYLY: It says: 


"Dear Sir: Re: Campbell Lake Quarrying Site 
and Related Facilities 


You no doubt are aware of some suc_cess in the 


discovery of hydrocarbons in the shallow offshore 


water in the Beaufort Sea, as evidenced by our 
Adgo discovery. Further offshore exploration, 
exploratory wells are being planned. It is only 
reasonable for us to expect some further success 
and we must plan accordingly. Whenever hydro- 


carbons are discovered that lie offshore in the 
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Beaufort Sea we believe that the most economical 
way to develop them would be to construct a 
permanent artificial island on which development 
drilling would take place and subsequent produc- 


tion facilities. At the moment we plan to order 


some five to% million worth of equipment in order 


to quarry and haul riprap material to be used on 
the slopes of the island in order to maintain 
the integrity of the island. We would not wish 
to be put in the position of having ordered the 
material and subsequently learning that we would 
not be issued with the appropriate approval to 
quarry the material required. We attach in 
duplicate a land use permit application, together 
with six prints of a plan showing a revision to 
Our Original proposal as held under land use 
permit No. Ni 740637 4° 


THE COMMISSIONER: Excuse me, 


would you read the sentence before that? 


"We would not," 


something or other. 


MR. BAYLY: Yes sir. 
"We would not wish to be put in the position 
of having ordered the material and subsequently 
learning that we would not be issued with the 
appropriate approval to quarry the material 


reguired." 


Starting again after the number of the land use permit, 


"We also attach our cheque in the amount of 


$770 to cover the fees involved. Also attached 
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is “a copy” Of a 2-page memorandum entitled, 
"Campbell Lake Quarry.' 


Another page entitled, 





"Sequence of Events" 
and a time graph showing the schedule for 
quarry operations at Campbell Lake, most of 
which is self-explanatory. In the late spring | 
and summer of 1975 we spent a considerable 
sum of money to determine if it would be 
economical to quarry riprap material from 
Mount Sedgewick in the Yukon Territory. We 
also studied the possibility of economically 
building concrete blocks at Kings Point, using | 
local gravel. Harbor facilities were also inves- 
tigated for economical and practical feasibility. 
It was concluded that facility construction 
would be twice the out of those at Campbell 
Lake. In addition the weather and offshore | 
ice problems around Kings Point would make | 
operations difficult and have a severe cost 
impact. We have also looked for sources on, 
as far south as Arctic Red River, and were 
unable to locate suitable material. Having 
concluded that the only economical source for 
riprap material is at Campbell Lake, we thought 
Lt best’ first “tortalk tos Richard Fyfe of the 
Canadian Wildlife Service in Edmonton to 
identify any concerns that he would have with 
respect to peregrine falcons in the area of 


the proposed activity. It was our understanding 
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that he would not object as long as the summer 
activity was outside a 2-mile radius from the 
nearest falcon nesting site. Also that 
quarrying and site preparation activity would 
be limited to the period November to April, and 
that the summer activity would be limited to 
barge loading from the stockpile adjacent to 
the river channel. With reference to the 
map attached to the application we would draw 
your attention to the change in location of 
1 the rock storage area to have -- to use the 
former storage site would have meant that 
Any eee 
I'm sorry, 
"that we would have to use the river channel 
as part of our access route. Any hauling by 
wheeled units would then be limited to and 


| be dictated by the ice conditions, Not only 


sy | would this consume some unnecessary time 


constraints, it also does not remove the 
concerns we have for the safe operating, 
bearing in mind the heavy loads involved 

(60 tons). You should also appreciate that 
the quantity of riprap has escalated to more 
properly reflect our projected needs. At 

the moment our plan only calls for this 
material to be used as slope protection on 
permanent artificial islands that will be 
built in order to drill and produce the ,under- 


lying hydrocarbons. It should be |«tressed..that 
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One Of Onur’ Lrirst concerns a5 that of Maintaining 
the integrity of any permanent island Riprap 
material from the Campbell Lakes area will 
Satisfy that requirement. Pending further off- 
shore discoveries you can see from the schedule 
that we may have to order some equipment by 
May, 1976. Between now and then further money 
is being spent on the design of the project. 
Both of these expenditures are at risk if we 
are not granted the land use permit and the 
quarrying permit. The equipment to be ordered 
is expected to cost five to $6 million. We 
would want assurance that the entire project 
would obtain your approval in principle not 
later than April 30, 1976, so that we can 
order the equipment and proceed with more 

. 
definite plans. We already have a quarrying 
permit No. 73-53 for which we have prepaid 
royalttes in ‘the “amidunt of $6,000. It is 
requested that you continue to hold that 
money an trust in thet it wilt be applied to 
a quarrying permit that will be required at 
a later date for a greater quantity of material. 
The fees paid in the existing land use permit 
will be recovered from your office at the time 
it expires. Sigil et any further information 


please advise." 


And it's signed, as I say, by Mr. Rankin. 


It appears that then an appli- 


cation has been made for a permit to quarry in the 
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Mainland & Stewart 
Cross-Exam by Bayly 


Campbell Lakes area, is that correct? 
A That’ s correct, Mri: 


Bayly. I think as you note in that correspondence, 


what really Mr. Rankin is trying to determine is whether 


a plan such as outlined to quarry rock would be allow- 
able before we would continue with any further plans 


for developing offshore slope protection by that 


means. 

Q Now, the site, according 
to the map that is attached -- and I'll make copies of 
that available as well -- appears to be within the 


proposed I.B.P. site which is marked on the map, and 
you're aware of that? 


A I'm aware of that, yes. 


Q And I'm assuming that you 


have made all attempts possible to avoid the I.B.P. 
Site by using other sources. 
A That's why we went to 


Mount Sedgewick, yes sir. 


Q And that Vent possible? 
A To go to Mount Sedgewick? 
6) Yes. 

A We have environmental 


constraints on that use also. 


Q All right, I'm not suggest+ 


ing tnate vou don't, 1°m just. -- what you have. said: in 


this land use application is that if you build an 


artificial island in this area the only convenient place 


to get material that will act as a perimeter for these 


islands is in the Campbell Lakes area, 1s that correct? 
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Mainland & Stewart 
Cross-Exam by Bayly 


A It's the only one other 
than Mount Sedgewick that we iene: tise at this time; 
apart from the environmental constraints, we did have 
a feeling that the Campbell Lake site being near 
Inuvik would also supply some local employment in the 
area. 

Q Now, you're more concerned 
with the source than with the employment, I would take 
it though, because you've gone to a great distance to 
try ‘and tind “em alternateAsources 

A I think we have a genuine 
concern forslocal employment, also, Mr. Bayly. 

Q Minmnetesaying you don’t. 
But your primary concern was to find the best, material 
in the closestelocationd! imynot, saying; that's,.a bad 
thing, I'm juste saying that's what you were, looking for. 

: 


A We were looking for a 


Suitable source , yes. 


Q And you want to know by 
this spring whether or not you can get that permit. 

A We always would like to | 
have our plans as clear as possible. 

Q Well, it's more than that, 
lent 26, Sire You've Said you want to order five to | 
$6. million worth of equipment to carry out your plans, 
and if you're going to buy that equipment you have to 
know by this time whether you're going to get permission| 
to use this site. 


A 1 don't recall) the exact 


words, sat; but I think 2£%s that we 'might’ purchase. 
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Mainland & Stewart 

Cross-Exam by Bayly 

QO Yorn: Ssaymi nhithe Firet 
page: 

"At the moment we plan to order some five to 

$6. million worth of equipment." 
And you say on the second page: 

"The equipment to be ordered is expected to 

GCOS) Eive to So... million .# 
What you're saying is the’way I» should interpret! that, 
is that it might be ordered. 

A Mates conrect) Sir. 

QO But 2t you were going to 
take this material and use it you'd need that equipment. 

A Thats correce, 

Q And you've disclosed this 
to the Department of Indian Affairs so that they will 
know that you're prepared to go to considerable expense 
and want a decision from them sor that you? Gan’ decide 
whether to buy this machinery. 

A Yes 

Q Now then,when we're talk-| 
ing about granular materials in the area of the delta, 
Richards Island and the Tuk Peninsula, and when we're 
talking about select materials, although we can point 
to the YaYa esker and say, "There are nine millhon 
Cubic yards," when it comes down to needing something 

particular for, in thisicase*%an artificials island), 
there aren't very many sources in the area which are 
economical and suitable. 

A ALES VOU == 


Q I?’mmasking) you. 
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Mainland & Stewart 

Cross-Exam by Bayly 

A -= asking mé to endorse 
that? There are obviously restrictions on materials. 
I'm not sure that I'd use the term “granular materials" 
for the Campbell Lake. 

Q Drees cot ee a eh & 
case riprap, which is what you've described it as. 

A esi 

0) And sO riprap is at a 
premium in this particular area, for the purposes to 
which you wanted to put it, which is to build an 
areiticial. island. 

A I'm not guite sure what 
you mean by "at a premium" but there are certainly not 
very many sites where rock is available, yes. 

THE. COMMISSIONER: To think this 
is an argument and you've made your “point. 

MR. BAYGY: My concern 1s, Sir; 
that you may want to build islands in the future and we 
have heard from Mr. Horsfield that the potential ae 
the Mackenzie Basin may well lie offshore, the bulk of 
it may well lie offshore, and if I were to suggest to 
yousthat thal would involve building more of these 
islands, would you agree with me? 

A that ss highiy probable, 
yes sir. 

0) An Git vou were building 
more of these islands, you would need more of this kind 
Of material. 


A That would be, in our 


Opinion, the best way to build them. It isn't necessarily 
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Mainland & Stewart 
Cross-Exam by Bayly 


cne- Only Way pwc ft 1s best: 

Q Aa CaCO 

THE COMMISSTONER: And -- go 
ahead. 

Mi. GAYEY? GO ahead, sir. 

THE COMMISSIONER: Well, the 
point that is being made, as I understand Le, is 
that you have already found it necessary to seek to 
Sxtract Granular materials from this 1.8. P. Site, and 
Given”the tendency of future drilling 4s outlined | 
by "Mr > "HOrstield into the séa, tne technology that 
you used so far is, these man-made islands, then you're 
going to be making further inroads into that I.B.P. 
site and perhaps other sites because those are the places 
you have to go to and you can't bring granular materials 
from the YaYa esker. I just want to make sure I under- 
stand the point being uae here, and there doesn't seem 
to be a great deal of dispute between Mr. Mainland and 
you, “Mr. Bayly, about this. 

Ms DAYLY: £°m not. suggesting 
there is. 

THE COMMISSIONER: No. 

MR © BAYLY: 1 wonder if you 
could comment on the question put to you by the 
Commissioner? 

THE COMMISSIONER: Well, it 
wasnt @ question. Do’ IT understand what is being dis-— 
cussed here, that's all? 

A EC thinks, sia, that the 


restrictions on available materials of this type are 
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Mainland & Stewart 
Cross-Exam by Bayly 


fairly universally acknowledged in the delta area. 

MR BAY DMs 'OcAndhPE weeawere 
taeinga theqgorediction farther it might be that an 
application to balla turener island would include a 
handouse wapplication eforpiurther vyquarrying in the 
Campbell Hills area, the Campbell Lake area. 

A Yes pant umiocht: 

THE COMMISSIONER: Is the 
Campbell Lake site one ofathe “sites othat«the group «f 
scientists who proposed these sites said should be 
protected absolutely from pipeline and related activity, | 
Or was it of the lesser category? Do you remember, Mr. | 
Bayly? Dr. Peterson is beside you, he surely can tell 
you. 

Ma. FBAYLY: ML punderstand from 
Dr. Peterson that it was one of the most highly protected 
categories. . 

THE COMMISSIONER: AS you move 
out into the sea, the sources of gravel along the cpaee 
or in proximity to the coast are those that you'll be 
most anxious to make use of, no question about that, 
~ shouldn*t think? 

A We've made use of two 
sources of gravel, sir, and if we've been building an 
island in wintertime we've either hauled material from 
the shore land based sources or from some stockpile on 
previous islands. Summertime operations have basically 
been conducted with materials obtained from the sea 
floor itself . 


| 
Q And -- | 
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Mainland & Stewart 


Cross-Exam by Bayly 


A By far the largest amount 
of material used in the islands has been obtained from 
the sea floor. 

Q Yes, I've seen the dredge 
at work when I visited Immerk. Mr. Bayly is talking 
about gravel and riprap to secure the banks of the 
island, and that's the material that you have to 
locate along the coast or close to the coast. 

A Certainly ideally, yes. 

ME. DAYLY: It's approximate ly 
25 after 12, sir, and I'm about to start on another 
GODiGas & YOUN slike to break at this time. 

THE COMMISSIONER: Yes, all 
Bi Git ~ Weel adjourn til] two then. 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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Mainland & Stewart 
Cross-Exam by Bayly 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


THE COMMISSIONER: The 


hearing widl.come, to: order. 


MRR BAY Lew bie. Commissioner 


I have here two telexes and they are in response to your 


request for the statistics for the years af tera 7 53:75 
at Coppermine. We haven't received an answer but I 


have attached that as an exhibit to the other documents | 
| 


I said I would put into the record. One being a letter 
| 


| 


from the Nortran training programme to Miss Noble of 


C.O.P.E. and one being a chart of the statistics I read 


| 
. : : ' ; : | 
into the record concerning Coppermine's social assista-| 


nce over a period of years. 


| 
| 


MR. HOLLINGWORTH: While we're 
on housekeeping duties, in response to Mr. Scott's re- | 
quest about the use of piles, I would advise that I have! 
been instructed by the Foothills Engineering Department 


that the use of wooden piles is not anticipated for tem- 


| 


porary work camps or compressor stations. At compress- | 


or stations, steel piling is presently contemplated where 


piling is required. Wooden piles would probably be used | 


! 


at wharf sites to hold the wuni-floats in place; “sive | 
| 
piles will also be used where necessary to support houses 


and other operations, maintenance buildings at the head- | 
| 


quarters in Inuvik, Norman Mel Ps, orers imps rand poss- | 


| 
ibly Yellowknife, and with the use of compressor station 


heat, we have stated in our application that exhaust heat 
from small gas turbine generators would be used to heat 


compressor station buildings. Beyond that Foothills has 


; ; | 
not completed any specific investigation or other uses of! 


{ 


wee. 































pine . 1202 a 


. 7” ‘ eS 


(ruamvauotds OP rMAURROT ekg. 


| edt saamoree tHMaD au? 
Ned, | eupie of ao 


sonoieeimmoD .1M :V.IVYAR .AM 





nuoy oF s2aoqas% ni 916 vant bas goxeless es o1sd 31 ver ; 


| ar.-2@0' rode exeoy odt 20} esiteitsse ois tot sean | 
| I stud +owans as bovisset +'aneved oW -ontmraqao +6 "We | 
| atmemuoob Sats ad¢ of #ididxo ns Be Jods nesvesee ‘even “s 
sotdel fh pried 30 erose ott ovat suq bieow Tf bise I ir 
Yo oldov ae2ilt oF emme100oTd painter apist10% oft mox? OF 
| beex I eoiteijaza ont =4 gist sp pated eno bas .g.4.0,5 hbtao 


: ) = o od 
~ » @ 

- 

. - : 


-\eetetaes [siooe e*enimroaqo) pnainressnoo bx00971 eds osnmt ; £2 


i 
‘ : : i 7 


| .axusoy to boixeq 6 1ev0o som == EL 
| ex'ow siidW sHTAOWOMIIION «AM bt pe. 
-9x e'tzone .IM oF sanogest at ,esigub paigqesaAsavod no rer : 


saivhs biuow I .aeliq Yo sag ont tyods J2oup ar 


‘eved I sands | 
saomti1sg90 enixsenipad allidspoi sas “a besovisent ased Sf 
\-med xot bessqivisings tom al 2olta aeboow to seu efi jsadt Tere 
‘“sasrqmo> 3A _enotiste soR@siqmon ro Bgqm6o ATOW yxs10g bers 
prow betelqmesnoo ylinerexsq et opntliq feede ,edoksese 10 } aS 





bs sey sd yidedosrq bluow eeliaq mabooW .boxriupot af pniliq | [Ss 

| fiov@ .eoelq al sisolt~iny odd blod of  setie Brerw 4s ies a 

' : . 

por od dtogqua of yreees2en s1enlw boeu ad oals {Liw 2sliq FS 
-Hsed oft 36 apatbliod s2asaestniam ,anotjezsqo 1zedso Bas eo 


j | 
seen ba6 noaqmia trot ,alfow asmio# ,Aivegl ai 219318Up | 8, 
; a 


: | E 
‘otiste roRaszamoes to say eat ndtiw bas sotinolwolley yids he 
Sc 


7 
wen S 
> 4 7 


Le of om 


| asd eflidvool tard Snoyed -epatbiiud - nokdede x08 20a “aiid bs. 


ae ef teusdxe sedt notdsotiqqs 10 ak SHoets32 even ow nee, 


sec of beet od bluow axrovsitenep CS an items most 


, 
1 


iN 4 : 


1 ye) 2eau 19dt0 10 aoistspistesvat otttosge yas BF - on adi et 


7 ee. a —_s : a 


Ut 


Cy 





17360 

Mainland & Stewart 

Cross-Exam by Bayly 
waste heat and I have spoken to Mr. Marshall about this 
and am advised by Foothills that they checked with CAGSIL 
and the University of Saskatchewan is conducting a study 
of the use of turbine heat for greenhouses but this is 
On-going and there is no final Feporet. 

THE COMMISSIONER: Thank you 
Mr. Hollingworth. 

MR. BALLEM: I believe that the 
witness has a response to one of the questions that ey 
left unanswered this morning, namely about the See 
of fuel consumed, and we might get that on the record 


EG@. 


THE COMMISSIONER: Fine. 
WITNESS 
MAINLAND: I might empha- 
Suzeuthet Gt aieraniiestimatel! * res about three hundred 
and fifty thousand barrels over the Provyvece ite of 
the construction. I also, had an estimate of the tonnage 


that was being requested this morning and ity; 2ooks like 


about forty-one thousand tons for the rant. 


| 
j 


MR. HOLLINGWORTH: Ts that just 
forrtheuplantwormarsethat alsé°f6r the we W“driiiiong equip- 


ment? 


| 


(LETTER FROM NORTRAN TO NOBLE & 2 TELFEXFS MARKED 
EXHDB IT a42 1 ) 
("GEOPRESSURE ZONES THAW CHALLENGE TO DRILLERS" 
BY Howe lsh iwWke. 4/72 (MARKED “EXHPRIT “4225 
A Thiet Ss or =the pratt. About 
thirteen thousand tons of that would go around the west : 


| 

coast and about twenty-eight thousand down the Mackenzie, 
| 

O Did you get | 
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LLross-Exam oy Bayly 
any estimates for the other assets? 
A I believe you will find the 


other estimates in our application there for the drill- 


hs gue 


MR. HOLLINGWORTH: Thank yous 

MR. BAYLY: Does that complete | 
Mr. Hollingworth's questioning at this point? 

MR. HOLLINGWORTH: Yes it does 


thank you. 


MR. BAMIEY: 

Q If we could turn to eee 
subject which “is dealt with at page five of your evidende 
you have described the use there of sumps for the con- | 
tainment of certain materials and you have stated that 
the dykes surrounding the sumps would be impervious, and 
could you tell us what yqu would contemplate that these — 
would be constructed of to make them impervious? 

WITNESS MAINLAND: We haven't 
finally decided whether one would use a soilcement ims. 
pervious sheet material of some form. That type of 
thing, but the design would be such that they would be | 
impervious to the fluids This would’ be: incorporated ind 
side the gravel dyke. 

QO When you talk about a 
sheet, would that be made out of a plastic substance? 

A RG muqhtewel bebe taites: 

Q Right. And, when you Say | 
that that would.be in the gravel portion of the dyke, | 


would it be covered with gravel and the fluids put into 
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at? 
A It would be laid down and | 


then covered with gravel to protect it from any surface 


damage. 


Q Len. KRIGHt. NOW? PLe 
possible to construct at this point “in gas processing 
history, a liner which is completely impervious and that 


will not tear or break or be subject to PIn=Voling: 


A We believe that we should | 


be abliel“to “do'“that. “Yes str. 


Q Now you've used an PHIReECe 
ting verb. You said you believe that you'should!' be able) 
to do this. Do I imply from that that you cannot do it 
at. this point? 

A We have already installed 


some liners for fuel containment, and so we are Raut 


sure of the technology. 


Q Have they been used as 


liners for sumps, or are they restricted t° the use tha 


- er sy 


you just mentioned? 


A At this stage they have 
been restricted to the use I have mentioned. 

Q So although you are confident, it| 
would be fair to say that they have been not they have 
not been tested for this use. 

A Thak 1s correct. 

QO And is there any faii<safe | 
or backup lining or dyking to the sumps contemplated to | 
ensure that if for some reason there should be a rent in 


| 
or potentially toxic materials | 
the*®fining *that toxic materials/could not escape? | 


* 


~ be 
fF ; 
; . | 

a : aT a a Shot 
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A 
Lyozen 


We are intendinc to keep 


these berms’ in addition, so we really have a back-up in 


tHhatesatations 


Q 


And I gather the reason 


forftyeountconcenns, sarertheseonesethatnyou have expressed. 


atmest4liotethesthickern volumeia That) s« found, at the 


bobhomnotirtneepagedwhereivourstatedg BRGalican-Sumeit) ups 


"That a sump failure could release certain toxic 


materials, including hydro-carbons and heavy metals 


into aquatic environment." 


Thatdese3si4i pat) the,bottom 


A 


under [Sump,Fai lure. 


| 


i*’m sorry, 1 was Looking 


for the paragraph 3141, not thenpage. 


Q 


A 


Oh, Fly apoledizers 


The reason, we wanted to | 


make the sump impervious and protected against possible | 


thaw erosion or over-topping is to ensure that.we cont- 


ain the drilling mud materials. 


fe) 


{ 


Okay;..-Now, when-you.are | 


PAecinchbanherlining anto the sump, if you do decide to 


| 


use that method, you place it Over arrough surface,as I | 


undersrandwite oltewouldgbe ousoinske Surfacey ore a, graveds | 


surface. Would that be correct? 


A 
Q 


ly smooth? 


A\ 


Q 


PnGrevediasurtace. Yes. 


Sovak wouldn't, bes perfects 


NOx 


And as I understand the 


problems that do occur with thie. kindof LAM Ny the. 


plastic over jai period.of' time, because,of the roughness | 
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of the surface will create pockets that will lead to 
amall holes or rents in the lining, and this appears to 
be something that has been a problem in the past. 

A There are a variety of 
different linings and there have been quite a few devel- 
Opments in the past few years in linings. Research has 
been undertaken and I think that the heavier gauge fa ims, 
certainly, very light film is very prone to what you axe 
talking about, but I believe that the heavier films are, 
not susceptible, within reason, and I think that within 
ther designstechniques that.we can-use to rupture due 66 | 
that kind of a problem. 

Q Righti. here may, d.take 
itanbes thingss that. yourcan't.plan, for, cthat.would cance 
rents. If somebody drove a machine into the sump by mig- 
take it might cause a rent. 

A If somebody drove a mach- 
ine in it might cause a rent, however, I have mentioned 
we intend also to keep this embankment frozen so we do 
have a back-up. 

Q Yes... L. understand. that 
there are ways of coating a sump wall, with salt waters 
to create an impervious wall for the sump, and have you 


investigated any of those possibilities? 


A SOrmriir «Bayly, Ghia 200 
say with salt water? 

Q Yes. They create soil 
changes, that, +> : | 

A Yes, I mentioned we seen 


use one possibility would be soil cement, and that's 
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something that we'll look at. Asphalt lining is another 
one. 

Q Right. Now you haven't 
investigated those at present to see whether they are 
preferable to the plastic lining that we've been talking 
about? : 

A We haven't made a final 
Gdectsion. NovVsir: 

Q Will you be testing out 
these methods, before making that final decision anda 
testing them "out in this area in the field? 

A We have been installing 
plastic linings at fuel tank farms in the Arctic for 


several years now, and we are examining those regularly , 


to see how well they are standing up. 


Q And how are they standing 
up? 
a 
A Very good so far. | 
| 
Q Have you had any problems 
with leakages from them? 
| 
| 
A We haven't experienced 


leakage. We have had some problems with them which we 





have been able to trace down to improper installation 
technique and things like that. 

Q I'd like to have you add- 
ress your mind to the problems that severe storms can 
create, ano E-suggest to you that one Of the concerns 
that you should have and have expressed some thoughts on 
tRat storms may cause a flooding of sumps, in certain 


areas where the storms are bad enough and the walls of 
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any cyre are not sufficiently high, You appreciate that 
as a problem? 

A Yes, we appreciate that. 
The height of our dykes will be designed with safety 


factor.te,100k.after that problem. 


QO All right. Now we've gone 
over weather statistics with the pipeline applicants and 
have, found. that with regard to storms, the history doeun't 


go back a very long way with accurate details of tne 
height of storm surges. Where. did you get your infornm- 
SEA ON - Ona this 

A Wed i. aoe a Or Os 
our survey work has been done in terms of driftwood, ie 
height: of driftwood) for instance, in the neighbourhood. 

QO That would take you back 
at, least as) far back as, the driftwood has lasted. 


A I would assume that's 


eorrect. Yes. 

Q es daeeincae eet you 
accurately the height in your opinion? 

A My epinion, wouldibe that 
it would give you a pretty good estimate, yes Sir. 

QO All right. Now, I under- 
Stand there» are .other,.problems that may be associated 
with storms. Not necessarily related to the facility, 
but related to bringing materials to the facility, and 
have you contemplated the problem of supplying your site 
from barges that are caught in storms and contingency 
plans for the handling of toxic substances that will a 


brought to the sites? 
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A You're suggesting that as 
we're about’ to dock’ or something like that, that our 
barges are caught in a storm. 

@) Fither that, or that you 
will be bringing some materials in; Crossing open water | 
bodies and may get caught in storms. | 

A Well; tor Gustance, the 
barges’. 1) think “are going to have to be adequate, adequ- 
ately sea-worthy to stand up to wave action in storms. 

Q MWreapprecitate thar S17, ae 
yet I invite you to agree with me that we are dealinc 
with a body of water that can be unpredictable and can | 
be very rough and that you must take into account the 
possibility of accidents with ships and barges. 

A By the time you get near 
Taglu, I think you are sufficiently far inland that wave 
herent for instance “is very considerably reduced. 

Q Would you then be able fe! 
tell us that you wouldn't be bringing anything in through 
the Beaufort Sea from anywhere, either around ~-- 

A Noy couldn © tell you 
Siva wala 

Q All right.So you may face 
this, of bringing in substances that may be harmful if 
they are allowed to escape, because of a shipwreck or a | 
barge accident? 

A 1e@s."" I"m’ sure; ir we had a 
shipwreck, we might have some materials on board that we 
would not otherwise intend to put into the ocean. 


Q Have you given considera- 
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Mainland & Stewart 
Cross-Exam by Bayly 


tion to bringing materials that are toxic only in, by 
travelling down river than through the open seas in this 
area? 

as 

A T ethoink the practical 
matter, Most.ot the materials jthat you .are talking about, 
will indeed be coming by athe river route. 

QO What about bulk fuel? 

A Bulk fuel would be coming 
by barge, probably on the miver mowte. 

@ You wouldn't contemplate, 
as Foothills suggested they might, bringing in tankers 
timcoucn ethe «Beminc Sia it, 

A We have no,such plans. 

Q I know you have no such 
Plens.a Would vou sule that out, enbine kr? 

A J eden tavea.! Ly dtshamhe est , 
i would ,answen that without funthex.t hought but, certainly 
it Hasn't occurred to us asa pose ble plan. 

Q PIE OAS 42 424), sO. NE Gen 
ferred ana (biet ‘et 2e3.o< ke. 3 ow Gu Lhanc material. Now 
I see that one .of the items,.that you cave mentioned,.is 
bentonite,,..which .as »l,understand is a fine,clay. Ts that 
COUT ecie 

A Thad, Ss. coprects. 

@ Now, when, you're drawing 
AGW se GUND 41 FON ne COLng «boi n ject the .biquids, into 
the. oround vou; wid be. weit wath, certain solids s~which 
have precipitated out. They will be sitting on the bettom 
of .che now ,dxry. Sump s. ls, .that comnect? 


A ¥os Sis. 




















yd. ,at vino. skxot. ots: 


koe 
te ni asse nego es dpe 






BB 
{[noisontg sdt Ankds I A 
tuods vuitiies etm woy tardy eisiztsism sit to 220m <tsdgan 


etuot revia odd yd paimo» é@d bhsshni itiw 


’ ‘ 7 
Sleut alud suede tcde 9) yi 
painoo ed flyow Ise? Aree A ie 7 
.odu0% dovix adt no yidsdoug.,eoasd-yd e 
a * e 
asaiqmasaoo + abivuow sot () os 
vEsanes at onipaiszd «tdpin vadd betesoppua .ellinsoot, 2s Ee! 
16222 patted eds dpvord? $f 
i ue Of hesti " A Li 
en oy word . bi 
flaat 11% mir 7 oft =p [riy sory biuoW .saniaq at 
yilss1 +’ #oeb vt fo al 
cud tndowads t9edtae?, 2yodtin Jen? seweasn Sft09,1 TL 
‘eilq sidigzeom G AA eb oO twooo S* mae 2f 1 Ol 
P at 5s } cz 
Vy Af ~ 
j wtilLitus E.d 2.8.5 20 tatl so mf borx]8? th 
7 4 
vo NOY suit emott sit to ano tedz sez I 4 £6 
16 «¥SL9 Wit 6 ai Bastensbau. Ll ae dointw <adenataec | pan 
i} 
Stosti0on § &% : 
; 
» pa ( 2 Ann, A i oes _ 
) sy pov neacw ~Wwo' A eS: « 
rok ebiupil oAdd tooiat oF vatep et‘soy, tl ,.umee, B&B nwob ag 


$iw d2te] sd iliw wov , Soup sis 
moJiyd sit ao pagiaia sd 'iiw vedT «30 fae oF 


pet 


stoe1tes ted, el . »qma, yt5, v 


tia aeY . A 


: i Did 7 
| Sa oe”) 


sy 
Mainland & Stewart a4 


COCs acta: | LIS eae 


Q And, would you agree with 
me that one of these may well be the bentonite clay? 
A Yessir, 


d 


Q And, have’¥ pe 


6u aC ag Vonmen= 
talists examining the potential effect of this clay when 
it dries on the surrounding plant communities? 

A I'm not quite sure whether 
lem clear. This is going to be containéd in the sump. 

Q Phat. Se rwehtes “ts sphere 
any possibility that you can contemplate of ‘its being 
wind dispersed from the sump after the sump has been 
drawn down? This may not happen until abandonment-- 

A I don't believe so. 
think we have also suggested that our plan on havina 
filled the sump and in essence completed active use of 
the sump would be to cover it over which would effect- 
ively mitigate against what you are suggesting. 

' 

Q YOu can appreciate the 
problem then of this clay , PSE DERS out and blowing around. 

A Te. might,; although I sus- 
pect that maybe some of the banks of the river there, 
there might be as much material blowing around in terms 
of fine silts. 

Q Now, you've given uS a 
list here of drilling materials and could you téll wus 
whether that list is exhaustive of the drilling materials 
that you would contemplate using at this facility? 

A I would be foolish to say 
it was exhaustive because I can't be absolutely sure 


that what we are going to do in several years hence is 
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completely represented by this list, but this is c< verv 
typical list of what we use in our present @rilline op 
erations. 

0) All right - Would you agree 
with me that there are many chemicals and substances not 


listed here that may well be used in drilling. 


PAN May well be used in drill- 
ing? 

Q Yes. 

A Anywhere? 

O Yes, 

A Well, yes, certainly. 


@) And what you've said is 
that you can't tell me at this point which other mater- 
ials you might use depending on the drilling "conditions 
taate vou fun into. 

A What you see in this list 
is typical for drilling Gonditions in the delta and typ- 
ical of the sort of mud programs that Imperial Oil uses,| 

O Right. You included 100 tong 


of miscellaneous, whatever that is. 


A Lrue. 

Q All right. Miscellaneous 
what? 

A Well for instance, I'm ae 


sure that looking on this List that sawdust is on there! 
Q And would it be contained 
in the miscellaneous list? 
A It 1S a possible use and 


1t would be contained in there, yes. 
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QO AMG Tu S very Cibraculk as 
you can imagine to guess at what else might be on the 
PiSt, heve you det a tentative Liet of what makes up a 


hundred tons of miscellaneous? 


A How i Gon “E. 

Q All right. How do you know 
it's one hundred tons? 

A i thank that's a contin- 


gency type of an answer. Possibly my drillince people 
could give me a better breakdowns than that but-- 

pe iene Mr. Commissioner 
lf we could request that the drilling people would ate 
a better breakdown so that we could see what is contemn- 
plated to come in? 

MR. BAGUEM: “Certainiy sin, we 
will do the best we can. 

MR. BAYLY: Could I 
refer you to page 2-16. Now, under the paragraph 
2.3.4.1 Geotechnical Conditions, you've described that 
the Taglu plant is situated in, ‘the flood plain of the 
Mackenzie Delta? 

A Correct. 

Q And you've gone to describe 
tye area as having old channels in 3& which have been 
buried and modified by various floods. 

A Rigi. 

Q Are You Satistied, that 
this plant that you're contemplating constructing will 
not be damaged, or, perhaps even jeopardized by major 


Tras 


ceomorphic changes during the twenty year projected life 
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Crosis-ikxyan by Bayly 
Gr tne project. 

A Yes, we are satisfiec 
that, Mr. Bayly. 

Q And what studies have yeu 


got that indicates that this is a safe place? 

A We have been lookinag at 
aerial photographs to see what amount of bank erosicn 
takes place. 

QO And, what sort of bank 
erosion could we expect in twenty years, that would 
arrect the plan that’ you Set out in ficure three of vour 
evidence? 

A We could expect about 2C 
feet of bank erosion and it wouldn't affect our plant. 

QO it you had 20 fest of bank 
erosion where your dock site is it might make it necess- 
ary to re-build your doch or to shore it up from time tq 
time. 

A We might have to do some 
remedial measures around the dock site. Yes sir. 

Q And the same with your ain 
Strip. 16s. possible from that that vyou"might Tine thet 
the bank was slipping near the edge of your air strify. 

A TD think 1Lt"s acequately 
far from the bank to be quite safe. 

Q Woeulc* you conterplave takes 
ing measures to secure the banks of the river in the area 
of the dock, and perhaps, in the area near the airstrl} 


to avoid any problems with bank erosion. 


A If it proved to be absol- 
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Mainland & Stewart 


Cross-Exam by Bayly 


utely necessary, we certainly don't anticipate'/it for 
the airstrip. : 

QO Have you looked at the 
possibility of ice-jamming causing flooding, either to 


your dock facility or your airstrip or any of the other 


facilities farther on=shore? 
-A Well, we are aware that a 
can get floods, and as I mentioned before,, part of our 
design criteria is to eleyate critical portions of the 
plant, sufficiently high’ to look after flooding: 
Q All right. you're not ele- 

vating the sump, but you're building a wall around it. 

A That's Correct. 


Q But you would be elevating 
the buildings on piles to look after the possibility of 
flooding as well as thermal degradation. 

A Yes. | 

0 I suppose for some periods 
for some years you might send your men around to their 
jobs in boats. 

A I think that siumilikely: | 
Sir. It could be done. The roadways will be high enough 
to look “atter the floods. | 

Q All xight,, Well then 1. take) 
Lt if you do contemplate that kind of flooding and | 
roadways being elevated, may still be subject to wash-outs 
and the necessity for you to get additional gravel and 
other ee ee to restore those from time to 


time. 


A We might need some small 
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Mainland & Stewart 

Cross=ixam by “Lbayly 
amounts for maintenance purposes. Yes Sir. 

Q Well, have you co:r.templated 
how much, on an average annual basis? 

A ho, £ ENINK LC. WOUla ae 
very small. 

Q Have you contemplated it 


as a percentage of your total requirement; 


A No; i haven’ t sir. 

Q You're confident that 1t"¢| 
available? | 

A © Cnink im the Sort 


of small quantities that we would be talking about it 
should pose no problem. Yes sir. 

Q Would you, think “of Sstock= 
piling it on site, or would you just apply for it by way 
of a land-use permit as you required it? 

A I suspect that the first 
year or two of experience would tell us which would be 
the optimum way to go there. I couldn’t say et this time. 

QO Would you say then, that 
you wouldn't be stock-piling it to begin with? 

A I don't believe so. 

Q het = turn our attent ron 
now to the possibility of well blowouts. Now, my inform- 
ation is that there are five possible causes of blow outs 


and invite you to either agree or disagree with these as 


I oo throug: them. ihe first one being iMSiL ra ecLent mad 


weight. Would you agree or disagree with that one? 
A Well that's a sort of a -- 
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Cross-Exam by Bayly 
these are rather broad type statements in whether in- 
sufficient mud weicht perfse LS Che cause of a blew cut. 
Q Let me give you the five 
of them and ask you to comment, on them either in combin- 
AduOM, OTe pS 1210 | Vers S) 01, SEG ff Lt. 
The second one is not keeping the hole full; the 
third one is lost .cireudation, the fourth one 


~ 


which. I was not able to find out the meaning for is 


swabbing on trips, and the &zfth sone ids chargedformation. 
And would you care to comment on how those five pecuees 
may either cause or contribute to the cause of a blow- 
Ou? 

A I think they all say that 
if you don't go about your business properly, you maybe 
able tow find «yourself in -rouble, bus, L.don @ithink..any 
of those are ones that for instance in drilling in Taglu 
we should experience. 

Q So these are factors of 
possible human error. 

A Basically. I am not sure 
that chargedformations is. 


Q Well perhaps not diagnos-| 


ing formations as charged maybe the error. 


A Rig nity 

Q Can, you tell us what 
swabbing on trips is? 

A Well that would be if you 


were pulling out of the hole and in the process in effect 
lightening the column. 


Q I understand. Now you're| 
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Mainland & Stewart : 


Cross-ixam iby Bayly 


not suggesting of course, that human error is ‘something 
that you've solved. 

A No Tem) Tet Asie 

THE COMMISSTONER: vwiThey' re 
working on it. Theyexpect to make an announcement soon. | 

(LAUGHTER) 

MR. BAYLY: I haven't seen the 
report. 

WITNESS MAINLAND: We worked 

| 

very Hard? on that one. | 

Q That is a problem though | 


that you have to deal with SlYou Wve ‘dotlio give your mer 
proper instruction. | 
A Gexitainin. 
O And make sure that they 


are’ on the*watchtalw® the time ifomeheseikinds vot terrors 


that they could make. 


A Absolutely. 

Q And blow outs adoloctur in 
gas fields. 

A They have happened. 

@) Now can you describe-- 


THE COMMISSIONER: Excuse me. 


Before “you Weave tthat subject MeoMainband» whenmsyou tre 


conducting, it seems to me there are, you might tell me 
if I'm wrong about this but when you are conducting an 
exploratory drilling program and’ ,all “that you have got 
to go on iS seismic --the results of seismic tests and 
so “forth, *thae's tthe tKind’of drilbing where youemay not 


be certain at what depths, or even if you will encounter 
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Mainland & Stewart 

Cross-Ixam by Bayly 
hydro-carbons, but as I understood it there is anotH- 
er kind of drilling involved here and that is when you 


ave sestablishing ythesée'«clusters of wells, you may be 
drilling but with presumably from one you've established 
the pad, you are drilling wells there and having very 

good information about where, what depths and under what 
Pressures “you “are sgoing to encounter gasy" "Now; are blow- 


GUESS Likely tcorMceurmin the=negesri kely hut whatever 


possibility there may be of blow outs occur Ss Ke | 
greater in -the second instance, greater in the ‘first ind 


stance than in the second or -- 


| 

WITNESS MAINLAND: Oh I think, | 

you know, 

/we would have to say, Mr. Commissioner, that when you're 
drilling into the unknown obviously more care has to be 
taken and sodoiiitaiey there is more room for human error 
than in a development well drilling situation where the 
formations and pressures are well known. 

MR. BAYLY: Now, are you acaquai- 
nted with the problems associated with drilling into 
what are called geo-pressure zones? 

A Yes Mre Bayly ji 'm tacqnarn-— 
ted with them. 

Q Am 42 correct 1n stating 
that these are intervals with tabnormally high formation | 
pressures? 

A Tieatts correct: 

@) Now ptl have a portion of an 
article from Oil weslenton the 4th of December, 1972 which 
talks about geopressure zones in relation to blow outs 


and I'll read two paragraphs from that and invite you to 







rr an ak s2ond: etd Aiea 


Vy ae aaitw et Jatt bas ox9 





7 
_ 


ad yem toy 4elisw to. 2% 

‘ bedartldetes sv'uoy Sho moxt one ai 90 
i 7 ie 

| tev ontved Bas steda el few patltind oak voy 


} : 
gedw 1obas Bas adjdagh tanfw ,etedw sods solpeminign + ok . 


























-wold sts {wok .a6b regav@uss oF ontop S16 HOY | pees i 

| tovetediw tud yiedil Jon~eds ni wWse0 oY (lsiiitemau0 
Hihv-ak suong ede wold to sd yam ered? ytitidieaod 

rat tart? eft at ytseetp , constant Hnopee, sdz at sosso78 . 


=-+ to bosses sfi7 nt neds) sonsye A 


.Anbdst tT dO sGMAIWIAM BSSVITIW A ’ 
| wood vor 
-' et yoy nedw teddy ronolaeiqamod 24 wae, oF ever bLuew aw\ 
«4 9% asd stso stom ylesoivde mwoninn efg ogni patiiiab f 
t 


t9"Is nemul tot Moot stom et aieis "Ysilidiazog Sans asas7 
adit oxrerw ooresugte vatil~ab IfLew tnemaqoievsh s al oasAt \ 
.aword Lilsw O15 senuaesig Sas enottamio? 

“LGNUPO8 TOY Sth «Row sYAYAR .eM : 
9/0i onilitzd diiw. begseiooezse ameldoxzq sid Asiw beta i 


Saenos siseeerq-oep bellso srs dsrdlw 


-ntsspoe m’ i ,vive@ .i2hMy,eer A re 
at) a 
, Pe 
| - «mond doiw bas | 
ynisest2 al teorres Tomé 9 —_ 


. a 
| sottemroi ded ylLenosds dstiw elevassel ors apants ted 


| 










%6 Smeauecorq. | 
. sas . 
; ,toex3200 2' tan? A dig p.m Ve! 9 . oR 
7 ar ae 
ak to mots198a s sever TIT .wor nn le) ee 


dotdtw SFOL \asdme2ed to Mtb elt x02 “too [20° bach 


| aguo wold of solislon ms esnos: oxuesaceien; 3 
7 


‘ ae wo, otival brs — mod si Sts S38 


. a ow Sex & 
fs 7 we 
- a sae: a; 


ae 
garni a] 


ie 
- = p 
® 





= 


LJ 


b+ 


b~ 


aoe 
Q) 


bo bo 


ie 


ine) 


7) 


ie) 


bt 


ine) 


~) 


~éd 


ine) 





Mainland & Stewart EAST 


Cross-Exam by Bayly 


commentcon ityif you would. The article is called Ceo- 


pressttes zones. Throw Challengesto Drillersint Three 


M Horst 
Canadian Plays by Heise, who is their exploration ed- 


\ 
\ 


itor, cand Piklosubma@t this: assanrtexhibit: sith when dive 
reaa theserparagraphs.. On page forty-four, 

"Geopressure anes fortunately do not come inewitht 
a bang. —Instead a gradual/ibuLid-uploetmpressute sta 
rule. The transitional zone leads to the| super pressure 
Zoney, sorry, ithettransittonal zone leading to the super 
pressuredezone can be thousands’ of feet thick or may 
measure, only a few hundred feet. A tight cap LoOckireons 
Sisting of for instance limey shale, eta baad fokaenel= 
aeavely fast change of formation fluid pressures. Changds 
of nearly five thousand pisli. over intervals of only’ a 
fewahundredoteetohave been recorded!” This .*ais¢why it is 
so important not to stumble over the first indication of 
geopressure conditions below. It could very quickly be- 

a 
come a serious problem.What is obviously needed is exper- 
ience,» but nothonly with the problem as such, Lechner als 
So with Yecal conditions, Fanurauecalleonditicne could 
mean several areas within the same general environment 
each of which displays distinctly different pressure 
patterns at depth. 

In the Mackenzie Delta,for in- 
stance, north of a roughly east north-east trendine 
major fault zone, tough geopressure zones must be ex- 
pected. On the seaward or northward side of the fault 
a major downward movement of sediments has occured, anc 


the corresponding sedimentary section,i.e. the section 


that is younger than the initial fault movement, is | 
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Cross-Liam by. Bayly 


accordingly very much thicker than landward from 
this ‘line.’ All of Imperial's findSnd most Gf the 
eal Garg oh Tee PE ae itv ied ep iS ett a e- 
GLen ere (on “ive Niruly pressure side OL Unis mayor 
feature." 
Q Do -you agree wrth that” sive 
WITNESS MAINLAND: I'm not sure 
that ‘my knowledge is that extensive but we certainly fre- 
quently drill into what might be called over-pressure 
zones. Yes. 
tHe, COMMISSTONERS ~Well,’ Mr. 


Stewart you're a twservoir engineer. Does this statement 


WITNESS STEWART: ~ Well’ str, mv 
Getailed knowledge doesn't apply much to the drilline 
operations or the formations found on the way to the 
field. 

DHE COMMESSTONER: “Ook YOU 
Gi. is "aes there,” net How to get ity out. 

WITNESS oOLEWART: How <O Get "1: 
Ore OT Ene, Teservoir we found but not how forget. the weiL 
down to that reservoir. sir. 

MA peau: = Br. Commrssioner, 
I am hoping that we can get some comment from Imperial] 
on this matter. Perhaps these witnesses could seek acd- 
vice from somebody in there company as to the nature of 
this problem and whether it is well in hand or whether 

that is 

it isthe’ current concern/expressed “‘1n* this article: 


WITNESS MAINLAND?” °Mr. Bayly, tT 


can comment on that situation with respect to the problem, 
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Mainland & Stewart 

Cross-Exam by Bayly 
I couldn't comment on whether all our acreage or every | 
prospect was similarly situated but we recognize the 
possibilites of overpressures. It's a problem, if we 
want to call it that, which has been recognized in the | 
Gulf coast, Gulf of Mexico fersmany vers. Where ae | 
techniques to handle the situation. It requires caution 
it requires diligent observation on the part of the hoe 
ple drilling, but it is not an insuperable problem or an 
unwarranted danger. | 
Mir BAYINe. Al liriohtiwwWhat | 
you are telling me is that people are already dritving| 
in these kinds of zones in other parts of the world. 

A Have been for many years. | 

Q That doesn't mean that they 
are not somewhat of a concern? 

A They require more care. 
Yes sir. 


Q And would you say) that if 


you compared them with low pressure gas deposits that | 
they present problems that are not presented in low pre7v 


ssure gas fields? 


A I'm not sure whether one 


can really balance out low pressure gases against over- | 
| 


pressured formations but, there is no question but that | 


| 


| 
you have to be careful in drilling wells in over-pressuted 


| 
! 


zones. 


Q And blow-outs have happengd 
inithe world. It’s not something that I am raising as 4 
complete impossibility in the Mackenzie delta. | 


A teawoudadndtesay that,ités 
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complete impossibility, I couldn't be sure how often 
blow-outs have been associated with over-pressured zones. 
I think that may tend to be rather small. | 
Q Right. Now you've told ug 
THE COMMISSIONER: Excuse me. | 
Can you have blow-outs in the zones that do not have ab-4 
normally high pressures then? | 
WITNESS MAINLAND: The most | 
blow-outs will occur as has been brought out I think, by. 


some human error and it doesn't have to be an over- 


pressured zone to do that. 





MR. BAYLY: Now you've told us | 
that the gas that has presently been found by ae ve 
and which is the concern of this particular application, 
is sweet gas. 

A Mans correct, 

Q And, that where we would 

' 
be most concerned, with a blow-out, is in a field chou 
contains sour gas. Gas particularly containing hydroger| 

. | 
sulphide. | 
A Obviously, that's more aa 


| 
a hazard than with sweet gas. 


(9) Now, although you aes 
said that you have found sweet gas, do you agree with me 
that it is possible that in the acreages held by eipesiall 
that it is possible and perhaps even likely that you will 
find some gas that is not entirely free of hydrogen sul 
phide? | 
A I would agree that it's | 


| 
possible in m y opinion, and the best advice I can get is 
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Mainland & Stewart 


that it.1s. unbikely; 

Q Right. And it is possible 
as I understand for a sweet Supply of gas to go sour? 

THE COMMISSIONER: To what? 

MR BAYDYT o°To TOV SOur 3 

THE COMMISSIONER: To go sour 
in the reservoir? 

WITNESS MAINLAND: I haven't 
personally known of a gas field going: sourw @ can rec= 
ognize that.some oil fields when water flooded, with surt 
face waters containing sulphate reducing bacteria, have 
had a tendency to Cc. (SOUT. BYes. 

MR. BAYLY: 

Q And you contemplate the 
possibility in-thissarea of finding not just Gas, Dee VO? | 
in conjunction with gas. That's not an uncommon thing to 
fine. 

Ar There might be small amounts 
I think; one;cruitical efacter im terms icf this ‘possibility 
of going sour is the sulphate content of the reservoir 
brine, which in this area is very low. 

QO And that is, when you say 
if shies area, ss very low, in what you found in this 
arGs. 4. S..VeGi9 Low. 

A Welt, Obviously that's 
Correct. Yes. 

Q Right. And if you ao as 
far west as Prudhoe Bay you find a different situation? 

A I couldn't respond to that, 

THE COMMISSIONER: Well what-- 


are you saying at Prudhoe Bay you find vast quantities of 
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oil associated with gas. Is that the point? 

ME... BAY LY wa.No; buts vouptdind | 
gas that isnot sweet, in the jargon as the gas. has been | 
described. 


MR. COMMISSIONER: I see, I 


thougntsthat: youssaid Oil gehere, i t.threw ume wolfe) Ald 


r2qnt. | 

ME. BAYGLY: Limeserry. )»lewas. | 
speaking of both at the same time Mr. Commissioner, one | 
Right after sthe other and I think the confusion was my 


Pau Lic 





Q Now, material, that you 
have put before us at 2-26,refers to the‘Interim Guide-. 
lines For the Disposal of Waste Fluids From Petroleum 
Exploratory Drilling in the Canadian North: Do you have 
that report in the possession of your company? 

A tethink «uM, Bayly: .awe 
have what may be Ho sae to be a final draft. I don't 
believe that the final report has yet been issued. Thig 

: | 
is work being done in conjunction with the Department of 
the Environment and the Department of Indian Affairs, | 
Northern Development, together with several companies, | 
and my understanding is that it has not yet finally peer 
issued. 

MR. BAYLY: Mr. Commissioner, 
perhaps I could request that that report be -preduced, | 
even Gm the form that 1G slim. oof that’s possible, by a 
combination of the Producers and the Government. I 


think it's one that may be very important to us. 


MR. BALLEM: How to respond to 
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that one Mr. Commissioner. We are anxious to co-operate 
in every way we can however, it does occur to me that 
this is not a finalized report and that there are two 
Government Departments. It may be more appropriate to 


get the finalized report from those Government Depart- | 


| 
] 
| 
j 


ments. I really don't know how to respond to this. We 


would like to help, but I'm a little bit concerned about 


| 


preliminary reports floating around. 


MReBAYLY: “With my luck wath 
| 
| 


Mr. Scott, I thought I had better bring Mr. Ballem in on 
| 
it Minn COMmLss1Ooner. 


MR. SCOTT: Well, I'll make in+ 


~ | 


GueriesevabouGe. Mia. Commissioner if Mr.-- 

THE COMMISSIONER: It hasn't 
been submitted to the government yet asI understand AEs 
It hasn't even been written in the form in which it is 
to be submitted, has ite ‘ | 

WITNESS MAINLAND: No, it's ot 
a, I think sits in a about a final draft stage and the | 
Government people are as active in this as we are. | 

THE (COMMISSIONER? Oh, 1 see. 

MR. SCOTT: As I understand it) 
ait wie) akdndeOtiee, jornt effort. If Mr. Ballem.can €x- 
press for his client that he has no objection to alee 
that will get one of the proponents out of the way and 
then I will try and deal with the other. 

MR. BALLEM: All right, we willl 
say that we have no objection to it. 


MR. BAYLY: Thank you sir. 


Q Justa. short ques- | 
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tion with regard to your evidence on page 11. You said 
av the top Of the page that Both wood and steel piles 
will be used depending on the design requirements. Coulda 
you tell us whether it would be possible to build using> 
steel piles only? | 
A Yes it would. | 
Q ALi ragnit.s. And you ve 
heard our concern with regard to pilings taken from the | 
delta? | 
A We have, I guess, contra- | 


dictory concerns expressed to us between, providing em-| 
| 
} 


ployment for native peoples in the Northwest Territories, 
and denuding the forests. | 

om Right. One of the things 
that I brought up in cross-examination of the pipeline 
applicants',is the possibility that when they are eae 
mig “Cie Light -OL-way, farther south, that they wild be 
cutting down a large aaneee of trees that might be suit- 
able for pilings, some of which they say is merchantable 
timber will be made available to people who want ie | 
Have you explored with them, the possibility that this | 
might be the source of your pilings if the trees were to 
be cut down anyway. | 

A No, I haven't. 

Q Would that be something | 
that you would be intending to do? They said that they | 
intended to discuss it with you. | 


A In that case I guess we 


will be. | 
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Q Sext of like »taking -you 
both atic: ekumelh: 

MR. HOLLINGWORTH : I might as 
well add my two cents worth atwthis,point»Mn. Commissioner 
in kmy (previowsisannouncement about pilings, I neglected to 
mention that our discussions on this have been with the | 
Government of the Northwest Territories, which has a 
scneme to Gnstitute a milipatwiect, Simpson and-praduce 
perings Geemithat, using a large extent of the native 


labour if possible. 


| 
| 


MR? BAMLYs»(Jusk,pto.follow.up 4 
pointbiiwbroughbeupseantier withynegard,te draLiine et 
erials, compounds and substances you may use. Have you 
given a list to your environmentalists of the possible 
chemicals that you might use to get their recommendations 
of ones that they would either recommend your using or 
not using. 

WITNESS MAINGAND ss» It thank ,., no 
we haven't, I don't believe to our, to Mr. Slaney wey | 
instance . Thoseinterim guidelines you referred to ven 
moments ago, examine the toxiciityeof various compounds | 
and in effect provide guidance ae should or should not 


be used. 
Q Ana i take 2t that there ]) 
are alternatives,that in some instances you can use cone 
compound rather than another. 
A In many cases there are. 
I think there may be some thincs, you know, you Gary" 
back out bentonite very easily and so on. 


Q And. take it that | 
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Cross-Lxam by Bay by 
you would be prepared, your company would be prepared ta 
use alternates which were acceptable but which had less 
potential danger to the environment. 

A We already have taken steps 
like that. Yes sir. 

MRow BAYY >: » Thankes/ou gentlemen. 
Those are all the questions I have. 

MR. BELL: I have no questions. 
for the panel. 

MR. BAYLY: Mr. Commissioner, 
befores Mie Scot tebegins) Izdlogive thise report. tonMi'ss 
Hutchinson to be marked as an exhibit and I have here | 
copies of that letter I referred to this morning and Eat 
have one put in as an exhibit and distribute the rest. 

THE COMMISSIONER: Fine. 


MR. BALLEM: I wanted to ask 


Mr. Bayly, what report he is referring to. 


v | 


MR. BAYLY',) Report ig the wrong 

rom | 

word Mx .jBallem, it was the article that I read’ out of | 
"Oil Week". 

MR. BALLEM: I guess I am very | 

conscious of the fact that I am a new-comer here, | 

so 1 guess this is for my own information, but, is that | 


the article by Mr. Heise. 


WR. BAYEMs jes, thathks pihe:sasto 
iele Tareferred)to,eand' 2 don'trputcitrnineseas intending 
terrely oniae butfannease Tiwerquoted. bthout of. context | 


that. will give the) participantssthesopportunity, tosdeok | 


Gat) ae. 





MR. BALLEM: Thank you. | 
| 
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Mainland & Stewart 

Cross-Fxam by Bayly 

CVGSS=Exam Dy Bcore 

THE, COMMISS LONER? «9h don't thank 
that we'll regard an article in "Oil Week” four vears 
ago as decisive. 

MR BAN GY S. The other ‘hig 7 
have Mr. Commissioner is page thirteen of Mr. Shaw's ev- 
idence which didn't get in between pages twelve and four- 
ceen. 

MR. MARSHALL: That destroyed 
the whole plot. 

MR. JoCODT: We remind you, Mr. 
Commissioner we have relied on an article from the Vic- 
toria Colonist describing the collapse of a buried 
pipeline in Northern China, so, I don't know that we chilled 
should exclude'Oil Week, 

(LAUGHTER) 

THE COMMISSIONER? Well, the 
incident referred to in the Colonist was unidentified, 
according to place and Aces T htnk that's why you res 
ied on 1. 

MR. SCOTT:) JAnd i Was, ies 


ail the Colona sty 


(LAUGHTER) 


CROSS EXAMINATION BY MR. SCOTT: 


Q Gentlemen, the physical 


setting of {| 
/ your Taglu development is comparable in many respects tq 


terrain which is found on the route in which the trunks 
pipeline will be located and Particularly the cross- 


dalita portion, of that pipeline, will he located,and con= 


sequently, I'd like to ask you some questions which may | 
{ 
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Vross=Exam DY Scott 


help to shed light on issues or problems that may con- 
front those who have to build the pipeline. 

First of all, what maximum 
flood level have you designed for in planning wharves, 
gravel pads, elevated flow-lanes, swamps, sewage facil-| 
ities? I think you said eight feet at one point and the 
thing that troubled me was eight feet from what. 

WITNESS MAINLAND: Chink: ‘Sorry 


can you hear me? I think, what I was referring to there, 
was the berm would be eight feet, and of course we are | 
already somewhat above the water. As I can quickly gath- 
er here from a Grart I have, t's about six feet or so | 


of flood over the low-lying parts of the land there. 

@) Wel -= 

A My Ura cwrey Ls, 
that the data I have refers to a bench mark on a well 
head and I'm trying to work from that. Maybe instead of 
taking time here we could provide you with that answer 
bacer Dir. Scott. 

0 Well that would be satis- | 
faActrOry. 1 taxe 1, Just Sotthe picture’ will be clear | 
im oMy Mind, uhae in a tlooe or 4a storm, unless precau- | 
tions are taken, by way cf dyking or what have you, the | 
whole terrain on which your plant will be located, may } 
be well under water? 

A Certainly the land on | 
which we are proposing to build the plant, at times 1s | 
under water. Yes sir. 

OQ Now, in planning your fac- 
ilities, i8 erosion by flood waters a problem that will. 


| 
require riprap around the gravel pads? 
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Cr oenehnam by Scott 


A We don't believe so, we 
believe that the design of the pads will be adequate to 
look, after, that. 

@) Ttake Oo  thate the. funce= 
mental sort of design determination you've mace is, has 
been to build or develop dykes around the area that you 


requare, te mig laze.in.thatwway to keep ib,dry, rather 


than to do what a novice like myself would have done which 
ima Simple, £0) biang dn. a, lot of Gravel and build up the 
level. | 
A We are doing a little ea 
of both, I believe it would be fair to say,in that the | 
roads are built up and other areas are dyked. | 
Q Buti take Le thet 
apart from the roads, the fundamental decision has been 
to). avke rather, than to. naise. the level of the land on 
which the complex is to be constructed. 


A I would say that's correct. 
Where we can we would prefer to use dykes. | 
Q And, would it be fair to | 
say that the fundamental reason why you've made that deb 


| 
i 


termination yLsecosts | 

A Tt's obviously a combina-_ 
tion of cost and simply to minimize the use of granular | 
materials. 

Q Depending on the vantage | 
point one looks from, cost and granular materials do tend 
to become the same thing. 

A True, 1 dont think there | 


| 
is anyway that any of us in the delta can dissociate ourr 


| 
| 
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Mainiland.& Stewart 
Cross-ixam. by. Scott 


from the fact 
selves’ that we should not be wasting granular materiais. 


6 whet are er Tn eh 
point form, if you can, what are the tra@e-cffs that 
come into play when you make a decision to generally go 
one way rather than the other? Now, we've dealt with | 
| 
tie ‘question Or tecost and econdmi es: as fantas draniillar | 
materials are concerned, what are the other? | 


A I think volumes of granu- 


lar materials are the major consideration. 
Q Are there any other trade- 
offs that’ are’ involved “in the equation that Weads tte tthat 


cdecasrTon, “oper from Whew you we “Tow told us? 


ys 
+ 


That's the fundamental 
reason for our design. 

Q Well; I@take re that tyoeu 
must have to calculate the possibilities and the conse-/! 
quences of breaching a dyke, and put that into the equa~ 
tion as well. | 

A Wel) in normal engineering 
fashion, I guess, we've estimated storm height, we've 
estimated wave height during a storm, in that location, | 
and then allowed for a safety factor above that. Now, 
if you're saying, what would happen were we to overtop, 

i i i not Fahey there would be very serious if you did over- 
top, obviously you don't want to wash the entire sump 

out and we intend a design so that that couldn't happen. 
Some material being washed away with the amount, of watenx 
around at the time, probably woule not be a serious en- 
vironmental hazard, but I would leave that to the envir- 
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onmental panel to discuss. 
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Cross-Exam by Scott 

Q Well now,on page eleven of 
your Granscript, 1 don't think 4" NevCesary co gig Lt 
out, but on that page you comment on ponding of flood 
waters around your installations and construction of 


culverts to limit this, do you anticipate any permafrost 
| 


degradation resulting from that kind of ponding, which | 
would lead to the slumping of dykes or pools? 
A NO, we don't Mr. Scott. 
Q In designing your facili-| 
ties in areas there must be here, in ice rich areas, we 


note that the foundations, it has been indicated that 


the foundations are designed to take care of the conse- 





quences Of ice rich fine”grain’ permafrost type soil, 
Imperial, I gather has had some experience, that not all 
others have had in Structuring “on “such sole, “and 1 won 
dered if you could, just outline in point form from Im- | 
perial's experience the principle problems that you think 
q 


have to be guarded against, in that kind of construction. 


A Essentially, we are proted- 


} 
\ 


ting the permafrost from degradation, as you mention, 


in order to aid us in adequately designing these facili- 
ties we have studied the permafrost in the Taglu area | 
for a number of years, to enable us to adequately check 
out mathematical simulation of heat flow in and out of : 
the permafrost and allow us to design the correct amount 
of gravel or other insulation which we would place on 
eepyer* ehestee rich soils to maintain the freeze profile 
up into the gravel. 


0 Soo shake at that: one of 


the things you contemplate is that the permafrost would 


| 
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Mainland & Stewart 
Cross-—itaam by Scott 


rise up into the gravel pads. 

A Le Ceicainsy cour inten= 
tion,is.that.it.shouldn't drop below, you know, where it 
is now. Otherwise we'll of course get thermokarst and 
subsidence. The design is quite definitely intended eal 
prevent that from occuring. There might be small souls 
at the toe of a berm and the design of the toe of the 
berm Bs out is intended to try to minimize that. 

Q But, did you contemplate 
one, OL ches things that imicht occur in construction, that 


the permafrost would rise up into the areas that you 


had padded with gravel? 


A Into the gravel? 
QO Yes. 
A ihe frozen tharty=two: ce- 


gree Fahrenheit, if you like, isotherm might be into the 


guavel. .-Yes.. 
8 


Q What I'm merely asking is, 


was that a consideration that was at play when you came | 


to make your judgement? 


A i ‘eho ‘the consideration | 
is to make sure that we don't thawthe permafrost , If | 


we Man J buing she freeze profile into the ogravel, so much 
the better, but we may be overdoing the insulation if : 
weotry ane bring 2t. mp tog far, There.is no neca to. ! 
Q LE then becomes a quantity 
of gravel question. | 
A Gravel, .o~ other insuleatian. 


Yes. 


QO Now, , Were there any par- | 
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ticular localized engineering problems that you had to 
consider, where for example, the permafrost was very 

thin,or where you encountered boundaries between frozen 
and unfrozen soily as on a bank where you were going €o 


construct dock facilities or something of that type? 


A No, I think we pointed out 


that we still had some boring to do around the docks to/! 
be sure of our design there, but otherwise, I don't thin 
we found any serious heterogenedes in the permafrost 
that would give us problems. 


Q Youmavdn a Enen. un into | 





any thin areas, as far as you now know? 
A Not™that I'm* aware’ of Mr. 
SCOtts 


QO And, do I understand you 


to say with, that with respect to any problems associated 


by the contact of the interface, to use my new 
i] 


word for the month, between frozen and unfrozen soils 


| 


that you really haven't done sufficient drilling to de-| 


termine whether that's a problem you are going to have 


| 

COMCONTrOn es 
| 

A I can't really see that | 


me S "Gorng “to *Greate a problem for wWeyio. Using “silts 


we might have to worry, but with gravel we don't. 


QO You don't foresee any probh- 


lem for example, at dock facilities? I ask these ques- ! 
tions, not ‘because I am concerned at all about whether 
Imperial"s* project “is gotng “to withstand’ the storms and 


the sleet and the cold of the North, because we are not, 


really concerned about that, but simply to give us some | 
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Mainland & Stewart 

Cross-Exam by Scott 
assistance in gauging the applicant's response to like 
problems. 

A We're certainly concerned 
about that and we don't believe that we are going to en- 
Counter any severe problems, Mr. Scott. 

QO Ne, but do you see any 
problems associated with the construction of docks, which 
are obviously at the water line... Any permafrost prob- | 
lems? | 

A It's going to depend, I 

a Avete 
believe’ on the material in the Vici ney Gre the Gock . | 
Me cece,content, the active layer, a variety of consid- 
erations such as that, but, I guess my impression is, | 
that we can certainly adequately design a dock to operate 
satisfactorily in that kind of a situation. We have op- 
erated a dock at Bar C for a number of years, and while 
we have to conduct some repairs, it isn't any serious 
problem for us. . 

. Q Well now let's come to 
river channels, which are of a concern obviously not 
only to Imperial but to trunk pipeline companies that 
heave to build in this kind of werrain. What information 
do you have regarding the rate and processes of bank 
erosion? 


A As I have mentioned, we 
have been looking at aerial photographs over a number of 
years to-try to determine the amount of bank erosion.! 
don't believe that we have any other information at this 


time. 


Q Atyone, point, in »your .evi- 
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Mainland _& Stewart 
Crass7ixain bye Somtt 


dendel}bhs referred to twenty feet in twenty years at a 
Particular bocation. 

A Yes. The best estimate we 
cCan* Naver or erosion on- the bank neat our PLant SLte, 28 
about a foot a year. Hence the twenty feet. 

0 I see. And was that based 
On your examination of aerial photographs in the area? 

A inteu © Correct. Yes, 

Q And as far as you now a 
Ollect you have no other material or data, apart from 
that upon which you relied in making that kind of ar 
assessment. 

A No, I suppose that our 
normal, visual observations at sites like Bar C which 
has been there for a number of years now, have qiven us 
some “conitdence™ in the “stabriity. 

_ Well, what use if any can 
we Make Of that one foot a year’ figure’? ~ In Imperial's 
judgement is that standard for the kind of terrain, in 
which you are engaged in the delta, or is it particularly 
typical ‘or-untypical? : 

A i Leriry am not competent. 
CG "advise “ou “on that Mr. “ScotL. 

) Now what information do 
you"'have, if “any,on scour patterns and depths in delta 
channels? 

A lL was qoing to say, that 
I'm aware that some work is being done but that's about 
the best response I could give you at the moment. One 


of the advantages of our Taglu site, is that we don't 
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Mainland & Stewart 

Cross-lixam iby ‘Scutt 
have a major river crossing. 

QO With Mr. Ballem's consent 
ibrwould tappreciate if pyou «could wutake available ,»-in+the 
format that 1S convenient to you, whatever information 
you have about that matter. 

MR. BALLEM: Which matter is 
hate? 

MRetSGOR ss, Scoumenatterns, in 
depth in the delta channels. 

WITNESS MAINLAND: I ¢thoenkasl 
said I was aware that there has been some work done. 
But. I'm. not sure that I ecouldmidentifwha repert om a 
piece of paper with anything written on it, you knew, 
In discussions with people about the areas, one 
hears talk about scour in parts of the river and things 
like that. That's not a very well identified source of 
information. 

MRe BALLEM:» Iswonder Mr. Scett, 
it might be helpful if you ask those question.to the en-+ 
vironmental panel. I'm not sure but I think they micht 
be more able to assist us. 

THE COMMISSIONER: Your point 
is that isn't something that you would have considered 
because you have no river crossings that stand between 
your wells and the Taglu plant. 

A That's correct Mr. Commiss- 
i1oner. 

MR. SCO. «Mr. Commissicner, 

I asked these gentlemen, because I think they are proba- 


bly the only engineers I am going to get at and it may 
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Mainland & Stewart 

Cross=-Exam "by -Scoét 
be that the environmentalists will not be able to direct 
themselves to that. TI will however, ask the environ- 
mentalists about.it,, and really what I seek iS, apart 
from word-of-mouth sources in which L’m notuinterested, 
if there is any work that has befR Sor Imperial and 
which is in written form about scour depth and scour 
Petverns in the delta, 1 would appreciate it if Imperial 
coulda consider making that available, because as you will 
see. that question, bears werny directly on:how a stixunk 
pipeline can be constructed across comparable terrain. 
SVoue es syoh allel cl of Pe | 

DIR. BALLEMEa MRerSCott we don't 
believe we have any but if we have any we will make it | 
available. 

MR. SCOTTz&e dyguesspthaty s, batt~ 
ing five hundred for me so ----- | 

THE, COMMISSLONER:« Ons the en- 
vironmental panel, Mr. Ee eree and Mr. Wopnftord, are 
both engineers. You're batting five hundred there too. 
There's four people there-- 

MR SCOTT:, d,'m-battinog: three 
hundred: and. tharty, | 
Now what about information about 
the movement of sediments in channels? Do you know 
whether Imperial has any information on that subject req 
lated to delta channels? 

A I don't believe so Mr. 
Scotter: 

Q All xvightwenHave; yournany 


information, as far as you know, on channel dredgine in | 
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Mainland & Stewart 
Cross-hxamy by Goott 

the delta? 
A Piminot quate sure what 


you would refer to by information on channel dredging. 

Q Information about the con- 
sequences, in terms of the channel, of dredging. The 
channel and the banks and the movement of sediment and 
S50: On. 

A I think our environmental | 
people might be able to give you some comments on that. 

Q ALMAEI ght: in youn yare= 
pared evidence on pages 12 and 13 and also in the bia 


volume at pages 2-53 and 54, you refer, and Mr. Bayly 


has discussed with you I think, the possibility of ex- 
cavating sand from the river channel adjacent to the Big 
Horn Point. Now, you refer there to environmental and 
construction studies which are underway, to determine 


the feasibility of that. | Could you tell us the concerns 


! 


to which those studies are directed: 


| 


| 
) 
| 


A Well basically, in as. far 


as environmental is concerned, as to whether it would be 


possible to obtain that sand for our purposes without uy 
due environmental impact. Technically, whether the mat4 
erial will provide a suitable base, construction-wise ig 
basically how we would extract it, possibly up-grade it | 
a little, convey it and phace it. | 
Q Does this involve, the 
rate at which the sediments in the channel will move, or 
the distances over which they will move? 


A Now @bedoesn tt; «Ladomic | 


believe. | 
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Cross xem by -Beott 


Q I presume that it does in- 
volve considerations of river bank erosion and that sort 
Of5 ihe nonin Doest wt? 

A Obviously, that would have 
to be a consideration if we were going to mine or extradt 
close to the river bank. 

Q When do you anticipate, 
lefeabeaingt: whetratiasprtheserreperts will be ready? 


A Well, late being what it ig 
I would suggest sometime within the next six months. 


Q Mr. Ballem when those are. 
available could you give consideration to making them | 
available to the Inquiry. 

MR. BALLEM: When they are 
ready we will make them available. 

MR ecCORT: What are the con- , 
Siderations involved in determining whether this will be 
used as a granular nage Are there considerations other 
than environmental considerations at stake? 

A There are certainly eens 


nical ones at stake. For instance too high a degree of | 


faneshin tine sang leetld- make i fan’ unsuitable material. 


O And there are cost consid- 
erations as well? 

A Yes, there will be cost 
consideration. 

@) I'd like to just ask one 


or two questions about gravel sources, and this concerns 


me for the reasons that Mr. Bayly has emphasized. We 


but there are other people 


hope “mpermiiels gets ei theliqravel it wants’and there willl 
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Choss=ixenm by, Scett 


be other people in the next generation who require gravel 
as well and we all begin, as I understand you with the 
proposition that good quality ogravel in. ‘the delta is not 
in overly abundant supply, to choose the most neutral 
words 1 Gan... isn-t. that. true? 

| 


A Liadon'’t= “think one Can give 


an unqualified response to that. I understand for in- 
stance that there is probably a good deal of possibly 


good gravel material in Caribou Hills. 
Q Well, let's just look then 


| 


ana see if I understand what we know about the situation 


near YOur projecce. Your study, the study that you refer 





to, has told us something about the volumes that. are 
present ate eye. 9.5 70r something “like “that. 

A Miats "a top OL “tne Head) 
number in cerms Of -~ 

Q All right. Then there is 

' 
a general statement in your evidence which is contained | 
at page 2-7 that gravel deposits at Yaya Lake are ade- | 
quate for all proposed on-shore gas development pro- | 


| 
Grams. |§ reau that and my first instinct is to say, ice 
hurrah, that problen's solved, we don't have to worry | 
about it. Then one looks at it again and I wonder how | 


you know that. What you know that enables you to con- 
| 


clude with assurance that those supplies are adequate. | 


A Weis.) Coin Leleee es, Says 





"for all proposed. 


Q PLMeacut. = Lar eoere a 
hooker in the word proposed? Does that mean that three | 


oil producers, or gas producers? | 
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Mainland & Stewart 
Cross~-Exam by Scott 


A Mx SCOtCG, «Lom not quite 


sure what you mean by hooker. 


QO I*m sorry, that's aq un- 


(oes 


A It's written, at the time; 


you know when this was written the proposed projects 


didn't require more gravel than was there. 

Q Well, let .me ask you this | 
then. When you say in the statement, that gravel depoed 
its are adequate, that isn't enough. You have to quali- 


fvetnet. by saying, that it is adequate to all proposed 


on-shore gas development programs at the time the docu- 


ment was written. That's what it means, doesn't it? 


A Yes, that's correct. 


Q Ald right. Now what is 


“the proposed on-shore gas developments’ at that time? 


THE COMMISSIONER: What page 
& 


15 that at? 


Mie SCOR: 2=7 7 


Q Let's go through then. 


The three producers would be included. 





A Tit Ss correc’, 

QO So there is enough for 
them. 

A Yes. | 

Q How about Arctic Gas? | 

A i iietrving to: recall whethp: 


we were including Arctic Gas in that statement at that 


| 

time. I believe so. 
| 
Q Well, let me put it to you 


| 


| 
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LLOuwn ram DY SOOT ft 


this way. That if, assuming, you were including -Arctic 
Gas, you couldn't have been considering Arctic Gas's 
cross delta prime route. Because no one was considering 
that until very recently. 

MR. BALLEM: This report is | 
dated December,1975, or am I looking at the wrong one. | 

MR. SCOTT: That's right, yes. 

MR. BALLEM: I've been hearing | 
about the cross delta for several months now. 

MR. SCOTT: Well, maybe these 
things come to us later than to others. 


MR. .BDALLEM: Lake liast March, 


MR... *SCOTT= Well, let me ask 
the witness. Were you considering Arctic Gas's cross 
delta proposal, when you made that statement? 

A I believe the possibility 
of Arctic Gas wishing to use a cross delta route was 
considered. Yes. 

QO i take at that that was 
the limit of proposed on-shore gas developments. 

A Yes uit was. 


Q Ald macht.» Well . are you. 





Or are your studies able .to tell us anything) about the 
extent to which those proposed on-shore gas developments 


} 


will utilize what is available at Yaya? | 

A Well, you know the ee 
ion we have been having on Big Horn Point, indicates | 
that J Gant dive you a, positive answer to that question 


I believe. 


| 
| 
QO Well, presumably , when | 


| 
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Mainland & Stewart 
Cross=FKxam by Scott 


you mace this statement, what you did was you had 9.5 
in one margin and then you added up the estimated re- 
quirements for the other proposed developments. Would 
that be fair? 
A Obviously we must have gone 
through some such Gxercise. Yes, | 
O And I presume that you or 


semeche at Imperia., would be able to tell we, the ex- 


| 
i 
! 


tent to which the 9.5 exceeded the proposed requirements. 
How much there was going to be left? 
A I imagine at the time we 


| 


could. Whether we have a record of those or not I could 





nov be sure. Mr. Scott. | 
Q Well, perhaps, if it isn't 

too much trouble, I could ask you to look and notify Mr . 

Ballem if you have this kind of information. | 
A I think the statement 


understands that proposed developments, seen at that 
with gravel ‘ 


time, could be built from Yaya. It doesn't say what 


other requirements there might be for gravel from Yaya. 
I believe that our search for sand material indicates 
that we recognize that the proposed developments eoiaic 
not completely deplete the Yaya gravel supplies. 

QO I understand that, but 
really what I'm asking first, is whether in making aa 
judgment, you were able to conclude to what extent there 
would be a surplus, if the needs, the prime needs of the 
proposed on-shore cevelopments were taken from that pit. 
Now, you may or may not be able to answer that question, 


Depending on how you,on the basis on which you made the | 
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Cress rsa BY Scott 


Statement, but that's the first thing I'm asking. Do 
you understand? 

A wes « feethank eehat the 
only conclusion we really came to was that there was 


. than 
more gravel there/ was presently being called for by the 


| 


| 
| 


proposed developments. 

QO But you didn't know by how 
much or by what volume. 

A I €ertadnia* ican thyqive you 
that number and whether I have it recorded or not I'm 
not certain. 

THE COMMISSIONER: Well, is it right 
to say then Mr. Mainland that given the present state of 
affairs, you are not prepared to stand by that statement. 
Ks thhat)syoim jposmevonimmow? (“Or do you still adhere to 
this position? Do you say now that gravel deposits at 
Yayaare adequate for all proposed on-shore gas develop- 
ment programs including the building of the trunk pipe- 
line from Alaska across the delta. Is that your position? 

A Mm tridtwcentaims  k,don kt 
have a current estimate of gravel requirements for the 
cross-delta route. I think that by the time Gulf and 
Shell have described their requirements, the various 
pieces will be required and will be added together to 
indicate the total gravel requirements. 

MBJISCOTES ibimindt being sel- 
fish, I'm simply asking thesextheyPeaufortDelta people 
that are in the room, and I know that they may want to 
get their hand in this gravel pit too, somewhere alonc 


the line. If you have any more precise figures on which| 
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this statement is based, I would be grateful if you 


would make them available. 


A ok eLoive ir, 


SCOtt. 


Q If you haven't, I under- 


stand why you haven't. 


| 
| 


Well now,what other sources 


are there for good grade material, within economic reach, 


A Well, other than Caribou 


Hills, I am not sure of others. Undoubtedly there are 


some deposits, but how extensive they are or whether they 


| 
| 


are of a size sufficient to be worth developing, I could 


notrtell you. 


THE COMMISSIONER: 


| 


| 


When you say 


the Caribou Hills gravel deposit, that's the same thing | 


as the Campbell Lake deposit? 
WITNESS MAINLAND: 


THE COMMISSIONER: 


. : 
WITNESS MAINLAND: 


Che Caribou Hills; morth east of Inuvik. 
THE COMMISSIONER: 
Campbell Lake -- 
WITNESS MAINLAND: 
Inuvik. 


THE COMMISSIONER: 


NO ear 

Oh? 

Wh Sas on 
Yes, and the 


is; south of 


South_east 


| 
Meeoocomr: » LL think Air. Commis gq- 


2Oner, Campbell Bakes is really rock, isn't it. 


WITNESS MAINLAND: 


Krgnc. 


Ves. ‘hatte 


MR. SCOTT: And makes good rip+ 


rap. 


| 
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Cross ixem by, Scort 


THE COMMISSIONER: Right. That 
is I'm. sorry,it threw me. 

MR. SCOTT: Apart trom Caribou 
Hills, and your general notion that there are some de- 
posits, do you have any other precise information as to 
their extent. 

A No,-b don't; 

Q Now, is the Caribou Hills | 


Geposit, all within the IBP site, or 1s part of it out- | 
| 
| 

side? | 

| 


A Micowlan"t respond to that 


| 
| 


Mr. Scottuy-slim-inet fsuse. | 


QO Well, apart, from Bighorn | 
about which you told us, what are the prospects within 
economic distance, for lower grade materials, that can be 
substituted for good grades? 


A At the present time that's 


| 
| 


the only source that we have been able to discover. If 


it proves to be impossible to obtain it, we will probablly 


| 


have to try and look a little further however, as I-men4 


tioned, DIAND is presently also engaged in looking for 


other materials. 


| 

. A ‘ | 
Q i Cake 1t that. 20 16 appa r 
ent that if one considers more than the proposed develop- 


ments and puts into the scale the developments that | 
might normally occur over the next generation, that cae | 
gravel, the fine and lesser quality gravel Situation is | 
Critical) in sthis area. 

gn 


A We think it is‘extremely 


important factor. Yes. I guess I should correct ad 


| 
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Mainland & Stewart 

Cress=izan by ‘Scott 
Over a Statement 1 made a while ago. There is some 
Gravel “in the Parsons Lake area and “I believe, “GWwlf, in 
their Gascussion will outline ‘therr’ plans’ to obtain 
gravel from there. 

LHE "COMMISSIONER: * Could wé 
stop for coffee now. 

mk. SCOTT: “Yes, Lom prepared, 


tHe COMMISSIONER? Akl rrente: 


(IMPERIAL OIL LIMITED LAND USE APPLICATION, 
MAPS & CORRESPONDENCE MARKED EXHIBIT 423) 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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Mainland & Stewart 
CEGCES=hxam by~ Scott 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. BALLEM: 1 believe that over 
the coffee break our witness has been busy and is now 
in a position to make same statement about flood level. 
i think that Mr. Scott was asking him about. Would 
you go ahead Mr. Mainland. 

WITNESS MAINLAND: Our studies 
indicate that we would expect that a possible three to 
four foot of static water above the groumand a two to 
three foot wave possibility above that. 

Mee. VoOCOIT 

O With what frequencv? 

MR. BALLFM: That's the last 
time we'll volunteer an answer. 

MR. SCOTT: Well, “obvioUue ly 
if that's going to occur weekly, one set of precautions 
1S desirable. If at's going to occur once every ten 
years another set may be relevant -- or once every 
twenty years. 

A Any response I aave, I'm 
afraid Mr. Scott would be pure conjécture on my part. 

@) Weld at would be. the 
tires ‘Conjectural answer In “this, entire Inquiry. I'd 
be very surprised indeed. Perhaps vou can aqive some 
LhOuUSnt LO chat. 

A Those are the desian 
conditions we're using. I think normally one talks 

year, 
about a Fifty/situation so I don’t we're going to 
improve on that as an estimate of frequency. 


O Well perhaps you can let 


me know if that judgment appears to be incorrect. 
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Mainland & Stewart 
CrosSs-rxam by Scott 


A Yes sir. 

QO Well now I would like to 
4uSt Seer+ited+Cansas bring together the various state- 
ments that you have made in your prepared evidence anc 
ine your, fat volumesabout, employment. 

THE. COMMISSIONER Sy bxcuse Me. 
I,think.Mr..Ballem wanted to; -- 

MR. BALLEM:... think, that 
Ip gust. wante top rell.Mrs,Seott that we, found, yet another 
report and I know how much he likes reports so mayhe you | 
Migh: identaty.,that.. 

A We were discussing our 
gravel availability and my impression would be that 
you are aware of the report by Mollard & Associates, 
bith may bervyOune Gane t ma te Ss avaliable... 1; belweve 
there may be.@\ copy dn.the; Inuvik, research, lab. here. 
It identifies the majority of the gravel reserves 
in the delta, being in the Caribou Hills-- something 
like 95% I believe. 

0 There's, nothing. inconsis- 
tent in that report that the evidence that you've 
given in response to our questionstoday. 

A Lim. not really familaar 
waithe theywresObhs di. Scotty. bud. I don' & believe. so. 

@) No... Well, now let. me 
come to employment figures and would it be correct to 
say that in general terms a project such as yours goes 
through three stages. First, a construction, stage 
or phase. Secondly, a kind of break-in phase that may 


last for a period that runs I suppose from months to 
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Mainland & Stewart 


CvVvOss-Exam. by Score 


yeors. And thirdly, a routine operation phase. 


a 


A I think that would be a 
fair statement, yes Sir. 

0 Now what I would like to 
get from you for each of those phases is the -- your 


present expectation as to the employment roles on an 
annual basis or on a seasonal basis, if a seasonal 
basis should be more appropriate. And perhaps we can 
start off at the wrong end by observing that on pace 
number 14 of your evidence. In the last paragraph you 
rerer tO the Matter rather indirectly by talking about 
the housing complex that you are going t6 build. Say a} 
permanent housing complex with room for up to a hundred 
people will be provided next to the plant. Permanent 
plant operating and maintenance staff will number 


about 65. Well now recognizing that we are dealing with 


' 
S| 


estimates here and projections, is that Imperial 
estimate as to the total staff that will be required 
fOr the routine Operations and Maintenance “phase 

A Vesey tCiat Ls Correcc, 

0 Now when you go on to 
say that that will be increased by the transient 
presence of work-over crews, summer transportation 
crews, could you, describe for me in a short sentence 


7 
} 3 


or two what those are, the number‘that are entailed, 
ana the intervals at wiien it may be anticipated they 
will be present. 

A Noo couldn't, Mr. Soort, 


but Mr. Todd, who will be a member of our socio-economic 


panel will be able to provide you with that data. 
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Mainland & Stewart 
Cross-Fxam by Mr. Scott 


Q Well now let's talk about 
the break-in phase or the second phase of the complex's 
operations and what cansyou tell, usithere inla General 
way about the employment roles of Imperial? 

A i’ meserry, do you mean 
employment numbers, Mr. Scott? 

0 Employment numbers, 
yes. 

A Qneepagaany cImthinkewe 
Should probably defer that to Mr. Toddgnbutaitss obs 
viously going to be a combination of construction 
people plus some operating people who are startina to 
take over the operation. 

O And would vou prefer to 
defer to him the question of the volumes in the first 
phase, the construction sphase)as -weblL? 

A Yes ak thinkathatk«would 
be wise. 

QO Mr. Hollingworth asked 
you, first off -poday, about, your abi Mitty (to.<predict the 
volume of materials, the tonnage that may have to 
be brought in and you indicated that that was difficult 
if not impossible to do because everything or a great 
deal depended on the size of the complex that you 
propose to build..4 Now, .) presume that vourhave «some 
estimates based on various scenarios. 

A Estimates of tonnace, Mr. 
Scotts 

Q Yes. 


A Well, I think I mentioned 
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Mainland & Stewart 
Cross-rxam by Score 


just “atter’ lunch that ‘the estimate for the’ one billion 


Cubic roo “per *day -pranrte «ra 41 thousand tons, 


0 Does’ that anclude the 
556,000 parrers Of Lue te 

A No; sve 

QO In your big book, -—paqe 2-7 


you deal with the problem of traffic on the Mackenzie. 
And you refer there to an industry committee currently 
investigating ways in which other projects may cooperate 
with the Mackenzie Valley pipeline transportation cystem 
for higher efficiency and lower environmental and soc lo- 
economic impacts: “Werl "now, First of “alt; -coula you | 
tell me something about that committee. When was it 
established, under whose aegiS is it being operated and 
who's on it? 

A The group is formed by 
I think, of the @egis of™Arctic Gas and has had 
discussion with the three producing ‘companies. +» I-don't 
believe that the work has progressed very far at this 
stage because of the -- well, just simply because of 
the stage at which most of the producer plans have 
achieved so far. Things aren't definite enough to 
get much further. 

QO Who does the committee 
report "to? "The “mnciyrdual “compantres that “Compose "rt? 

A Yes: 

@) Is the committee charaed 
with considering matters of priorities as between the 
different companies that compose it? 


A I believe the committee was! 
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Mainland and Stewart 


Croge~—keam by Scott 
really assembled to provide a medium for communication 
of logistical requirements. 

O Is this the panel to which 
I should direct questions about flyina heights, timina 
oO. Lights, ve bLant -COrrtlaore and matters of that. sor* 
or should that be directed to the environmental panel? 

MR. BALLEM: For what reason? 

I mean are you speaking first of operational reauirements 
(oars 

MR. SCOTT: J amoespeaking -of 
obtaining information about the determination, if any 
that Imperial has made about corridors, about numbers | 
Of timghts, about: timing of flights. 

A You will get a better re- 
sponse from the environmental panel than you will be 
able to from me Mr. Scett.. 

MR. SCOTT: Right. 

THE COMMISSIONER: Well, just 
s0 that Imperial is clear about that, T take it that 
you are concerned with flights during construction and 
then afterwards operational? 

Mien oCOTT: Yes that] truce. 
Both construction and operational periods. What I am 
concerned about quite frankly is that Arctic Gas and 
Foothills have told us in considerable detail about 
their proposals with respect to corridors and volumes 
and numbers of flaghts, not only in the delta, but 
elsewhere. Now, to a certain extent, this information, 
while useful, isn't the complete picture until we 


have the add-on that Imperial and other producers will 
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Mainland & Steward 

Cross-Exam by Scott 
represent by their flights. And what I really want to 
know is who is. going to be able’to tell me that? 

Is it you or is it the environmental panel? 

A I can't give you a qood 
response to that. I think we certainly have been con- 
cerned about this from the environmental point of view. 
And I think that panel may be able to dive you some 
help. 

0 Well now, in the main 
book® at” pages 2-78" you refer’to- "Hovercraft and may I 
ask first of all if you are the panel that will be able 
to tell us how it is proposed to use Hovercraft ,or if | 
that's also for the environmental panel? 

A t'don t believe, Mrs Scott, 
that we have any definite plans for using Hovercraft. 

I believe we point out that that is one method of 
transportation. 

O Well maybe I've read the 
sentence wrong and we should just clear it up. “with 
the coming of freeze-up, transportation is limited to 
the use of Hovercraft and helicopters until the 
channel ice is thick enough to support vehicular 
traffic.’ Now, you tell me and I-enink you dre’correct 
that that doesn't amount to a statement that you are 
Going "to use’ Hovercrarc. Let me ask you. Are you 
going to use .Hovercrart? 

A “mero stire that. "i *can 
give you a positive yes or no statement. I guess the 
best response I can give is that we have analyzed the 


maximum 
load which we might be required to move into the 
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Mainland & Stewart 


Cross=Exam by Scott 
Taglu site and féel- that’ wercan?’ takervit. in bv air. 

@) Would De be correct” to 
say that you haven't made up your Mindyet? 

A Yes, 'I@m sure that’s a 
correct statement. It's going to depend on the types 
of transportation available and the various pros and 
cons. No,’ we Haven't made Wh our minds 

© Well, in'that context it's 
no doubt a terrific sentence. Number six of your 
evidence dealing with the subject of wells -- you 


touch upon the -- Well, let me read the last sentence. | 
| 
"To maintain competence in the near surface permafrost | 


and ensure against slumping, “the top'"sixty feet taround 
aa jae 

the well will be permanentlv refrigerated" Well now, 

have the wells that are designed in the fashion you 

have described ever been used in permafrost? 

R No sir. There are very 
few wells that have been used in permafrost other than 
possibly ‘some =in Russia’. Wdon “t "believe *theyare 
destoned’in this fashion. 

0 Well -iwhat I'm°qetting -at 
then, is that while you have designed a well that will 
meet any difficulties inherent in permafrost , this 
Will be as far as you know, the-First%ecdasiensin which 
such a well has been used in permafrost? 

A jell there are wells beina 
drilled on the north slope of Alaska, which I think 
may well not use permanent refrigeration atmtheosurface. 


And I think that's an additional safeguard which we 


are applying to these wells, partially because of the 
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Mainland & Stewart 
Cross-Exam by Scott 


high ace content. Of the ‘surface at Taqlu. 

OQ Does that mean that you 
think you have designed or you have created a desian 
which is more conservative than that used at Prudhoe 
Bay? 

A Cir not really "sure ‘rr’ I 
can say more conservative because I think it depends 
on the ground conditions and their desiaqn is probably 
very adequate for the ground conditions. We happen 
to have a high ice content there at Taglu and feel 
that this refri_ geration is a good conservative move 
to insure the stability of the surface. 

@) Well then it would be 
COrrectt tor say that’ ine hier ice’ content’ field ,* this 
design is utilized for the first time? 

A Well, you know we do a 
very similar thing at thé present time when we are 
drat lingotherwelle*wevuse a “refra-gqérated cénductor 
pape, S50 it’s simply applying it to a development 
Situation. 

O Butethac’ S* itn -draiines 
but Tn production’,= his wi.11+be-the" first time? 

A As far as I am aware. 

MR: SCORTTs- Those'arevali® the 
questions I have. Thank you very much centlemen. 

THE COMMISSIONER: Any re= 
examination? 

MR. BALLEM: I have no re- 
examination, sir. Thank™you‘ 


THE COMMISSIONER: Well 
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Faulkner & Serra 


In Chief 
thank you very much, Mr. Mainland and Mr. Stewart. 
We certainly appreciate all that you have told us. I 


think that we'll go ahead with the next panel. 


(WITNESSES ASIDE) 


MR. BABGEM*’” Mr Chazrman, then | 
wilt ‘cali Mr.-“Robert PUlTott Faulkner and Mr John 
Wilizam Serra on ‘behalf of Shell and I would’ ask ‘that 


they be sworn. 


ROBERT ELLIOTT FAULKWER, 

JOHN WILLIAM SERRA, sworn: 

THE COMMISSIONER: Mr. Ballem, 
just before you begin. Will Mr. Stewart be here to- 
morrow too? There were some matters I wanted to ask 
him about, relating to reserves and discoveries and so 
On? £6 he"s ‘¢Ging "home -tonignt, I°1ll ask him now, but -- 

WETNESS STEWART: “I °@plan to go 
home tomorrow afternoon. I can accomodate your sched- 
ule. 

THE COMMISSIONER: Remind me 
in the morning and I'll raise those matters with you, 
Me LStewarte Pitthat™s allright. We'll ‘carry ‘on now 
with this panel. 

MR. BALLEM: Would you like us 
to’ start inltthe! morning with WY. Stewart ‘on the stand? 

THE *COMMISSIONER: “Yes, Yet "s 
doMehat ahd I'l etry to Kemenber the notes’ Pthad'> 41 
think they're back in the hotel. 


Me. "‘BADURM: SAW Srent -’sir. 


DIRECT EXAMINATION BY MR. BALLEM: 
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Faulkner & Serra 
ry Chee 


O Mr. Faulkner, would you 
state to the Commission your full name and business 
address and position, please. 

WITNESS FAULKNER: 

A My name is Robert Elliott 
Faulkner. I am employed by Shell Canada, Limited; 


Calgary, Alberta. My current position is Division 


Project Superintendent in our Production Department. 


© And would you briefly run 
through your academic and professional and business, 
qualirications? | 
A I graduated from the 


| 


UiMiVenstey of British Columbia in 1964 with the deores: | 
of Bachelor of Applied Science in Civil Engineering. 

i joined nel. Canada, Limited in“Jtne of that year 

as a mechanical engineer in their production depart- 
ment. After some initial” assignments in production 
engineering in Caigary “and Edmonton, I spent’ some 

three and one half years as an engineer on Shell Canada's 
west coast off-shore drilling project working on under- 
water equipment design and drilling operations. Follow- 
ine the completion of that project, I spent approxi= 
mately three and a half years in off-shore drilling 

and construction operations with Shell group companies 

in New Zealand and the United Kingdom. I returned 

to Shell Canada in fate ‘72 and became involved in 
planning for a Mackenzie Delta gas development shortly 
Pherearter. 1 assumea my current position in .mid. 19/4. 
My responsibilities in that position include planning, 
organizing and supervising efforts of a group of 


engineers and foremen involved in the construction of 
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Faulkner & Serra 
In Chief 


Oil and gas producing facilities in the conventional 
producing areas in the western provinces of B.C., Alberta 
and Saskatchewan. Until recently, my responsibilities 
have also included some coordination of Shell Canada 
Limited's plans to develop the Niglintqak cas. reserves 
in the delta. I have been a reqistered professional 
engineer in the province of Alberta since 1966. 

0 aon Vou Mia.) Paulkner. 
Mr. Serra, would you describe your present position 
with Shell and your business address, please? 

A My name is John William 
Serra and I am employed by Shell Canada, Limited in 
Calgary and my current position is Section Leader 
the Reservoir Engineering Projects Group. 

QO And Mr. Serra would you 
briefly describe your academic and professional and 
business Pte eee 

A I graduated from the 
University of Alberta in 1964 with a Bachelor of catawae 
degree in Mechanical Engineering. Immediately follow- 
ing graduation, I joined the Pan American Petroleum 
Company as a mechanical Engineer. I returned to the 
University of Alberta and graduated in 1966 with a 
Master of Science degree in Petroleum Fngineering. 
Immediately following graduation I joined Shell Canada 
limited. During, the first two years of my career 1 
aid research work on steam flooding of Peace River 
tar sands at the Shell Production Laboratory in 
Calgary. Commencing at approximately 1968, I special- 


ized in reservoir engineering. During this period 
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I carried out various assignments related to drilling, 
testing and evaluation of both oil and gas wells. Since 
1969, I have been extensively involved in mathematical 
reservoir simulation of petroleum reservoirs. I assumed 
my current position in 1974... My responsibilities 


include planning, organizing, leading and controllina 


the activities of the reservoir projects enaineerina aroup. 


Responsibilities of this group include specified major 
projects such as field reservoir simulation studies, 
field performance predictions and optimization, aqas 
CyClinGd, projects winticld.crililing projects, secondary 
and tertiary oil recovery in reservoir engineering | 
aspects of new development such as the Mackenzie Deita. 
I am a member of the Petroleum Society of the CIM 
and the Society of Petroleum Engineers of the AIME. 
I've been a registered professional engineer in the 
province of Alberta since, 1967, 

ME «4 BALLEM= Thank vou clMr. 
Serra. Mr. Commissioner, I now would tender the 
prepared evidence of the witnesses as an exhibit and 
I believe Miss Hutchinson has an ample supply of the 
larger document. I would ask that that be given an 
exhibit number. There are,some slides that wiil be 
referred te. They actually in, the material itselt but 
I happen by some circumstance to have duplicate slides. 
Would you like those to be registered, or not? 

THE COMMISSIONER: L.don’t 
think it's necessary. 

Meo GALLEN: “I don't think 1.:*s 


really necessary. Very good then, sir. Mr. Faulkner, 
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Faulkner & Serra 
In CHhilet 


would you proceed with the evidence of Shell Canada, 


please. 
WITNESS FAULKNER: 
I intend to just read the 
prepared evidence. Proved Descuiptiion.,, intreduct = 
TOs. 


The Niglintgak aas development 
project planned by Shell Canada Limited will process a 
maximum of 150 million standard cubic feet per dav of 
raw non-associated natural gas reserves from the 
Niglintgak field in the Mackenzie River Delta Reqion 
of the Northwest Territories. The gas reserves in the 

| 
Niglintgak structure have been only partially delineated 
and therefore the information presented herein repre- 
sents our best Judgment at this time as to the manner 
of development of the accumulation. Shell Canada 
himited, lant ircipatesmthattiurther delimeation drilling 
and engineering studies Will result in changes to the 
development plan described herein but the general scope 
of the project should not altemts tontereattly: 

Umit binecent lly iphelt anticipated 
that gas produced from the Niglintgak accumulation would 
be transported to and processed at a gas plant at Taclu, 
(Some 10 miles east of Niglintgak), that's the project 
that we have just heard described -- owned and operated 
by Imperial Oil Limited. Shell has now evaluated a 
number of alternative processing schemes and has con- 
Swuded tthavatherNiglintgak accumulation tcan rbest be 
developed by processing the gas in a plant constructed 
and operated by Shell at Niglintgak. 
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Faulkner & Serra 
In Chief 


making up the proposed Niglintg& gas development 
project are shown in Figure 1. Bob, maybe we could 
have that aielase —~\,Ltineeds a warm-up -period. 

The gas processing plant and major support facilities 
such as living accomodations, helicopter pad and ware- | 
house will be located near the projected geographic 
centre of the Niglintgak gas reserves. Well locations 
have been selected to provide adequate drainage points! 


| 


for the multiple non-associated gas bearing sands and 
fait bbLocks makingsup the Nigbintgak saccumulation. | 
Well depths and designs vary from location to location | 
depending on the depth and number of producing zons _ 
be encountered. The unloading dock and staging area 
will be located on the Kumak channel, east of the plant. 
Site, to take advantage of the deep water that occurs 
naturally alkeng-that .+stretch of the river. 

tHE COMMISSIONEK: You're on 
the middle channel of the Mackenzie, are you? 

A Tat US,@ornuectumiess, The | 
middle channel is indicated there and in our par- 
ticular area, it is a very ishallow .channel.,.,.—cheres 
anloe sot .sahne, bans sand, sbhet sont of thing... Thesmean 
flow tends to go down the Kumak channel. 

THE COMMISSTONER: In the- - 
currently barge traffic uses what channel -- the Kumak? 

A The Kumak channel, ves. 
Two major gathering lines, one serving the north end 
ef the field,.-and the. other -the.south end ofthe .field| 
Will -transport }well,production jto the central .gas -pro- 


cessing facility. The gathering lines will be supported 
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above ground on pile supports except for the line seament 


servicing the most southerly well where the Kumak chan- 


Tel’crossing may require burial ot the Tine if it can= 
not be suspended. However, we are still studyina 

the technical and economic feasibility of tying in 
this well. Gathering line segments will vary in size 
from approximately 8 inches to 16 inches in diameter 
and will be designed to withstand a maximum operatina 
pressure of approximately 1400 psig and a maximum cas 
temperature of 100°F. The gathering lines will trans- 
port raw gas to the central gas plant where all pro- 
cessing will take place. 

The central processing plant 
pad, well pads, the road and the dock and staging area 
Will be constructed “of native granular construction 
materials. The closest proven source of gravel is the 
Yaya lake deposit located approximately 30 miles 
south east of the plant site. The Yaya take deposit 
and the anticipated gravel haul route is shown on 
Figure 2. 

This is a slide quite similar 
to the one you've seen previously. The area from which 
the gravel will be taken is in much the same area as 
we've talked about before. 

Figure 1, and maybe we can qo 
back to that, Bob, also indicates a possible route for 


A dates gag transmission tine lateral “to “be cons= 


fructed by others. The actual location of the line will 


be determined by the transmission line operator at a 
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th Corer 
later date enCnn ne connection to the transmission line 
WiLL be located at the gas plant gate .°" The das ‘plant 
designincludes gas refrigeration facilities in‘an- 
ticipation that the “transmissioy line wlll be burwed 
below ground and will transport chilled gas. 

The existing Farewell staqinc 
area currently operated by Shell as a base for ex- 
ploration operations in the delta area is located ap- 
proximately 10 miles south of the proposed Nialintcaak 
gas plant. Shell Canada Limited intends to use paeerels 
as an operations center during the development actinhing 
and certain construction phases of the project and as | 
a transter point for personnel ”and” air’ cargos *onee-tne 
gas plant is operational. Personnel and cargo travellina 
to the Niglintgak plant will be flown to’ the” Farewell 
staging area by fixed wing aircraft and then on to the 
plant by helicopter. An‘all weather airstrip suitable 
for STOL aircraft has already been constructed at the 
Farewell site. Shell assumes that the Farewell stagihe 
area Will be operatea’ by’ Shell"and7or ovher © operators 
auring the tite or cwne Nigitintgak project as a base 
for exploration and drilling operations in the region., 

A cew comments ‘or reserves. 

The Niglintgak structure is a long narrow anticline with 
the major axis running approximately north west and 
south east. The structure is transected by several 
faults that create discontinuities in the gas bearing 
sands and may create separate non-communicatina fault 


blocks within the structure. The structure also con- 


tains a number of different sands varying in depoth from 
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approximately 2600 feet to 7000 feet below ground 
elevation that contain non-associated gas reserves. 
Gasi reserves contained in “the various sands are at 
diffferent temperatures and pressures and also show 
minor variations in composition. The major POLLY "O48 
the reserves are contained in the shallowest sands at 
relatively low pressures. 

Shell estimates that the re- 
coverable non-associated sales gas reserves in the 
Niglintgak accumulation total 887 billion standard 
cnbi cd eeten(BCM.y “Thisttoral th sVeompr ised’ of 202" BCE 
proven: reserves7rs.0 lOBCEMprobable* reserves ‘and’ 184" BCF 
possible reserves. These totals have been derived on 
thet basuspofedatallebtained® from® the” wells*drild ed on 


the structure prior to the Niglintgak B-19 test that is 


curventiy belnoedradiled’ SShell?Canada‘ Limited anticipa— 
tescdthatathenB-29 well witli’ transter =<‘or will* allow 
the transfer -- of significant additional reserves from 


the probable and possible categories into the proven 
categqouyeandomay i resttht inPaneinerease inthe’ total 
estimated reserves in the accumulation. 

Table I -- and maybe we could 
have slide three, Bob -- provides a representative 
composition of the gas stream to be processed in the 
Nagbintgadk.gas plant over the life of the field. The 
composition is based on a mixture of production from 
the shallow and deeper gas zones in the structure. The 
Shallow gas zones contain in excess of 98% methane and 


only trace amounts of the heavier hydrocarbons. Gas 


from the deeper sands is somewhat richer in the heavier | 
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hydrocarbons. The blend of the two gas streams will pro- 
Vide) an linlet! sbream to the plant that contains: approx-+ 
imately two barrels of recoverable liquid eee 
that's the pentanes plus category -- per million cubic 
feet of gas. The liquid hydrocarbons recovered during 
processing will normally be burned as plant fuel. 
Vou wild tadisosi notice: ticom that that the: total sulphur 
rg all of the sands that we have looked at is nil. 

Preliminary reservoir engineer-| 
ing studies indicate that the Niglintgak gas reserves | 
can be adequately drained with the 10 wells shown on | 
Figure 1. Several of these wells will be completed with 
dual tubing strings to allow concurrent production of 
both deep and shallow gas reserves within the same 
wellbore. The remaining wells will be single zone com-, 
pletions in the shallow sands only. The widely separa- 
ted locations of the 10 development wells eliminates the 
possibility) of using cluster. drilling, concepts Pons tale 
wells with the possible exception of the four locations. 
ini close proximity: tosrthe gas» plant., Further design | 
is required to determine if the four centrally located | 
wells can be directionally drilled from a single 
surface location. For the present, we have assumed that 
ten separate drilling pads will be required, one fox 
each well. 

The most southerly well in the 
proposed development is physically separated from the 
remainder of the Niglintgak project by the Kumak 


channel. There are several factors that must be better 


defined before the tie-in of this well to the remainder 
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of the system can be considered 
is 


physically and/or economically viable. Very little 
known at this point in time of the physical charac- 
LeplecLiegnvOi. the wkumak channel in the vicinity of the 
proposed pipeline crossing site or of the feasibility 
or cost of constructing either a buried or suspended 
Pipe bine icuossing sin ~thio stretch, .of the river. Limited 
hydrological survey data in the area suggest that a 
crossing of any sort would be extremely expensive to 
construct and moreover would have a high potential of 
accelerating riverbank erosion along the north shore 
of the channel if the deSign was not adequate. Shell 
has elected to include this well site in the present 
development plan as it is the only feasible surface 
location from which the shallow gas reserves under- 
lyingwthe varegion, (estimated .to,be.6 - 8%,0of the total 
Niglintgak accumulation) ‘can be drained. Shell intends 
to carry out additional work regarding the feasibility 
of drilling and tying in this particular well and we 
understand that a rigorous examination of the proposed 
river crossing design would be carried out by the 
Department of Indian Affairs & Northern Development 
before a construction permit for such a crossing would 
be issued. In any event, Shell believes that the 
@aSereserves that»can,be_drained, from wells.located 
north of the Kumak Channel will be sufficient to support 
the vrovasec.Niglinggak plant ifs the.river crossing 
does not prove to be physically or economically viable. 
Land requirements. Maybe we 


eould go back to Figure d,again, Fob... Figure 1 
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defines the approximate surface locations on which 

Shell will construct the permanent facilities comprising 

the Niglintgak gas development project. These land 

requirements include: 

(a) The surface leases required for the ten gas well 
locations, the gas plant and associated support fac+ 
ilities, the dock and staging area and the acce:s 
roads. 

(b) An additional surface lease located adjacent to 
the gas plant that will be required for the installs 
lation of supplementary gas compression facilities | 


during the latter years of the project. | 
(c) The easements required for the gas gathering ties 

including both the above ground portions of the 

gathering system and the proposed buried --buried 

should probably be struck there -- the proposed 

crossing of the Kumak Channel. 

As noted in the Introduction, 

Shell also intends to make use of the existing Farewell, 
Staging area and airstrip in constructing and operatina| 
the Niglintgak development. The staging area and air~ 
Strip are currently held by Shell under a renewable 
five year lease arrangement from the Federal Goverr- 
ment, Department of Indian Affairs and Northern 
Development. Shell anticipates that the facilities 
located at Farewell will be operated by Shell and/or 
others for many years to come and that said facilities, 
particularly the airstrip, will be available to Shell 


throughout the life of the Niglintgak project. 


The Yaya hake gravel deposits 
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an CHIEr 
located approximately 25 miles south east of the pro- 
posed gas plant site will be the principal source of the 
granular materials required for the Niqlintgak project. 
Shell anticipates that approximately 800 thousand 
cubic yards of gravel will be required from the Yaya 
Ceposrts curing Construction of the project and “that 
a further 50 thousand cubic yards per year wil be 
required throughout the life of the project for 
maintenance purposes. | 

Drilling and completion. Drilling 
of the majority of the producing wells (anticipated | 
fotal Of V0) requirec to drain the Niglintoak He uiaet on 
will probably be drilled commencing in 1978 or 1979 and 
be carried out as a continuous one rig program until 
Grilling and completion activities are completed. Shell 
hopes to re-enter and complete both the M-19 well 
(suspenaed in, 1975) sand -tChe currently drilling -B=-19 
well as production wells in the shallow sand package. 
If re-entry and completion operations are successful, 
the number of additional wells will be accordingly 
reduced. 

Wells “willbe “drilled bya drailivan« 
Contractor uncer the stpervision of Shell: “Drilling 
supplies and fuel will be stockpiled at the Farewell 
staging area and transferred to each drilling site 
as required over ice roads in the winter months or via 
helicopter during the remainder of the year. Resupply 
of the Farewell staging area will be conducted each 
summer by river barge from Hay River. 


Production well depths will vary 
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from approximately 4000 feet true vertical depth (TVD) 
for a shallow sand producer only to approximately 7000 
feet TVD for a well that is also completed in the deeper 
Sands. jblapsed times: including rigging up, drilling 

and dismantling equipment in preparation for movement 

LO. ne neste OCabLlon wild probably vany Crom 90 “toc l20 
days per well depending on well depth. All wells are 
located within the Kendall Island Bird Sanctuary and 

the timing of rig moves will be governed bv restrictions 
laid down by government requlatory authorities. Foliowt 


ing drilling operations, wells will be suspended without 





proguction tubulars to guard against possible well 
damage from potential freezeback problems. 

Ate this time Shell antrerpates | 
that, development drilling at Niglintgak will be 
Carried out using a helicopter transportable drilling 
rig Similar in design to"the exploration ridqs that have; 
been under contract to Shell in the area for several 
years. The helicopter transportable rig can be moved 
from location to location during periods of the year 
when winter roads cannot be constructed and should 
Minimize ric standby time, particularly in a field like| 
Niglintgak where well locations are widely spaced and 
are not planned to be linked by permanent roads. 

The rig will be entirely self 
contained, complete with electrical power qeneration 
facilities, fuel storage, utility systems and livina 
accomodations for about fifty men. The major pieces of, 
drilling equipment, drawworks, rotary table, mud pumps, 


etc., will probably be electrically powered D.C. units 
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fed from primary diesel - electric generator sets. 

Blow out prevention ecuipment 
and casing programs employed in drillina production 
wells will meet Company and Federal Government standards. 

Thesriq, substructure, wild be etiae 
ported on a prepared timber pile foundation to ensure 
that adequate support is provided under this critical 
area Of, the vid... Pile supports: may also» ben instaitead 
under other heavily loaded portions of the ria but the 
majority of the rig facilities can probably be set dire | 
ectly on the gravel pad surface. 

As with,current)exploration gett 
several operations, namely the,construction.of pile 
foundations, a drilling sump.» cand ithe installation of 
the initial sstring of casing or .conductom pime, swiss be 
completed by construction. crews prior «to the war minced 
Oe ie Or wi) anc yr ic. een practice consists of setting 
26 inch diameter conductor: pipe to 1 depth of 60, feet 
below ground surface. The upper 30 feet of the conduc- 
LOY pipe are fitted with tefrigeration..cod lie. to, ensure 
that the surface layer of permafrost remains competent 
duping drilling operas ons. 

Drilling: operations. below) the 
SOnductor pipe will be .carried out by, the dxriddangyiric 
itself. Well designs and casing setting depths will 
vary from site to site depending primarily on whether 
or not the well will be completed as a dual or single 
zone producer. Figure 4 depicts.a typical:well | design 
envisaged by Shell for a shallow single zone producina 


well. A dual zone producing well will incorporate 
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similar design features but casing and tubing sizes and 
Setting depths will vary accordingly. 

The producing well design con- 
tained in Figure 4 differs from current explorations 
wells in one significant aspect, the elimination of 
the* so-call™ed permafrost casing string that regulations 
reauire to be set at 500 feet. I should maybe make 
6ne point of clarification. Since the time our written | 
evidence was prepared it has come to my attentim that 
surface casing requirement has been waived for certain 
other drillers as well and the B-19 well that we are 
drilling at the moment does not have that particular 
string in it. The 26 inch surface casing String wilt 
be set at approximately 1100' and the 13-3/8 inch 
casing will be set at approximately 2400 feet above 
the overpressured shallow gas zones that have been en- 
countered routinely in drilling at Niglintagak. 

Well facilities and qas Aches 
ing system. A gravel pad will be constructed at each 
well location which will be large enough to contain ee 
required well facilities and also serve as a work area 
for a workover rig if it is required in the future. 
Present plans call for a gravel pad of about 20.0" bY 
300' dimensions and suffic iently thick to prevent 
permafrost degradation. A dyke will be constructed 
around the pad to protect the area from seasonal floo 
and to contain minor spillages. 

The wellhead will be located 
within the pad area and would consist of the master 


i | 
valves and also a_ surface safety valve. The surface| 
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safety valve will be able to operate Manualiyvy or auto- 
Maticaidy ane, Wii) also be able to be activated 
remotely from the gas plant. _ An orifice meter will be 
located downstream of the surface safety valve to mea- 
sure production from each well. This Meter will aise 
be capable of being monitored from the qas plant alone 
with pressure, temperatures and other FUNCT LONG Ot 


each well location. 


A lineheater will be required 


at each well to raise the produced gas temperature 


sufficiently to prevent hydrate formation in ene cather— 
| 


| 


ing line. The lineheater will be an inairect (2 umed 


type and will burn raw wellhead gas as fuel. A building 


will house part of the lineheater to provide a warm 

area for the controls and valves required and will 

also contain the above mentioned orifice meter. 
Methanol and corrosion inhibi- 


tor injection pumps will he provided at each well 


location and will be housed in a_ small heated building. 


These pumps will be capable of injecting chemicals into! 
both the production well and the Gathering line to 
prevent hydrate formation and corrosion. The methanol 
and corrosion inhibitor will be stored in small metal 
tanks located on the pad and will be surrounded bv a 
dyke with sufficient capacity to contain spills. 

A flare knockout drum, recvcle 
pump and flare stack will be provided to permit blow- 
down of Ceres located on the pad for maintenance 


or repair. The flare knockout drum will likely be 


housed in the line_heater building 
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and the recycle pump will be located 
pump building. Liquids separated es 
Arum will be stored in a steel tank 
dyke with the methanol and corrosion 


Liquids will be pumped back into the 


the storage tank with the recycle pump. 


Pig injector 


in the methanol 
the flare knockout > 
located within the 
inhibivor Tanks. 


gathering Line from 


| 


| 


facilities’ wii) be. 


installed at the well locations to permit picding of 


the gathering line if required. These facilities will 
Sleo allow a linalog device to “be run through the 


gathering system to check for corrosion. 


A field gathering system will 


be required to transport gas from the producing wells 


to the processing plant. Gathering system routes are 


depicted in Figure 1. The gathering system will consist 


of common gathering lines transporting gas from a number 


of wells. A detailed hydraulic analysis has not been 


carried out but preliminary calculations indicate line 


vary 
sqTzes will’ from 8" to 16” diameter. 


The lines will be founded on pile 


supports at an elevation above the ground that is suf- 


ficient to ensure the lines would be above maximum 


anticipated flood levels and storm surges. The lines 


will be horizontal or sloped slightly, if possible, 


towards the gas plant to prevent liguid hold-up. 


All lines will be insulated and 


heat traced. The insulation will be thick enough tc 


maintain the gas temperature above the hydrate point 


under normal flowing conditions. Under upset condi- 


tion such as low flow or start-up or shut-down, the 
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heat trace system will be activated to maintain the cas 
temperature above the hydrate point. The heat trace 
system will be equipped with temperature sensing 
devices so that it will be automatically activated 
when the temperature drops to a predetermined level. 

The Shell Niglintgak Gas Plant 
will be built near the geographic centre of the Niaqlint-+ 
gak accumulation. The plant will be designed to proces¢ 
150 million cubic feet per day of raw gas to meet Pi Des | 
line gas quality specifications. A representative analy- 
Sis of the gas stream to be processed is provided in 
Table 1. The gas stream does not contain any hydroacen 
sulphide,.or suadphur in any £orm. «Table 2aprevides a 
material balance for the Niglintgak gas plant. 

Alliplant facalatazesiwaldl be 
enclosed in heated and insulated buildings connected 
by a system of utilidors'‘which will carry utilities and 
provide protected passage between buildings for personnél 
and.Vehicle traffic, Wm snot,sureethatithatiswnot a 
mistake. We can come back to that. Plant buildinas 
will be founded on piles above a prepared gravel pad to 
prevent thermal degradation of the permafrost and to 
provide elevation above flood levels. 

Atsethe Naglantgakeaplant, the 
raw gas will undergo initial gas-liquid separation after 
which it will be dehydrated and then refrigerated to 
remove liquifiable hydrocarbons. The residue aas will 
then be compressed, cooled, and delivered to the sales 
qas transmission system. Recovered liquids will be used 


as fuel. Aerial coolers will be used throughout the 
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process in lieu of providing a cooling water system. 
A glycol/water, heat medium system will be used for process 
and “building heating. Gas turbines will Jikely be used | 

as prime movers for qas and propane compression and 


power generation. 


Support Facilities. Support | 
facilities will be provided to make the gas plant 
completely self-sufficient. The plant will have a 
warehouse with an inventory of spare parts and SUPP ae 
and a maintenaneshop for routine equipment repair. | 
Accomodation and recreation facilities will be provided | 
au the plant site for the operating stair. Hatiscpter 
pads will be provided at the plant and at remote well 
locations and a river dock will be provided on the 
Kumak Channel for the unloading of supply barges. 

The utility systems will include raw water treatment and 
sewage treatment Eerie gas turbine driven power 
generators, process and building heating systems 

and a voice and data communications system He een thes 
plant and well sites, and the plant and Calgary. 

Construction. First the well 
pads and facilities. Gravel-pad construction at the 
well sites will involve moving and placing large amounts 
of gravel. Open sumps suitable for containment of 
drilling fluids and sewage will be constructed in 
preparation for the arrival of drilling riqs. The 
work will be carried out chiefly in winter. It is 
anticipated that gravel will be transported to the Bice 
over snow Or ice roads directly from the pits. Heavy 


construction equipment will be used, and crews will be 
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housed at a central base camp and transported daily 
tOn,and,trom?thereonstruction site’. 

Permanent facilities to bé 
located at each well site will be erected as a part 
of the gathering system construction activities noted | 
below. | 

Gaseplanty Work cearrmedhout aby 
the,»prime,.contracter,,and | his subcentractors will | 
include preparing the site, moving and placing gravel 
or sand, installing piles for foundations, constructing 


a dock, erecting.» large, field-fabricated' storage tanks, | 





and, if necessary., some dredging. Work done else= 
where will include the fabrication of large and small 
complete modules which will be installed on site to 
formethe plant i» \Work jatethe Niglintgakvsite wibiein- 
clude interfacing, testing, and commissionina the pre- 
fabricated modules, and @¢recting buildings includina 
workshop, warehouse, garage, utilities, control room, 
and both permanent and temporary housing. 

(c) The gas gathering system. 
Construction of the pipeline systems linking Secaicae | 


wells to the gas processing plant will be carried out | 
| 


in winter, except for certain activities at well or plant 
sites where work will be confinedto gravel pads. Crews| 
will be accommodated at central base camps and aries 
daily to and from the construction site. Activities 

alone the right-of-way wiiile.consiict | mrimarilw  ofie the 
following phases: ., 1]... Preparing: the right-of-way, 
clearing brush and preparing snow roads to carry 


construction vehicles.sy2). | Constructing pilie, supports 


nb exten 
| 
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ance positioning, welding, and that should be installing | 
the pipe. 3. Pressure-testing the completed installation. 
Heavy equipment will be required in all phases. Pile 
foundations will be sunk at least a month before pipe- 
laying, to be sure the piles were properly frozen in 
before being loaded. Pipe assembly facilities will be 

Sec Up at tne ™ centtal. base Camp, ‘and as. much pre= 
fabrication as possible will be carried out before trans- 
porting pipe sections to the installation site. 

D. The contruction schedule. 
The nature of the project will “require that "certain 
activities must be accomplished during specific times 
of the year. 

Seccitrcatlly, "alt mayor Ship- 
ments of material will have to be made in summer, 
while many other activities, such as gravel hauling, 
may be better carried out while the ground is frozen. 

Scheduling will be designed to 
Tévél work Toads, allow projects tobe carried out ‘in 


the most suitable season, ensure efficient logistics 


support, and provide maximum protection for the 
environment. 

Figure 3 -- maybe we could 
have that slide? Thank you. -- presents current best 
estimates of the construction schedule required to 
Meet a plant Start-up dace of 1951; 

Transporcarcton’ and Logasrice. 
Transportation requirements to construct and operate 
the Niglintgak gas development project will include 


several methods of travel including aircraft, barges, 
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and various modes of overland vehicles possibly includ- 
InG Hovercrart. 

Primary air traffic from southern 
Canada will make use of the Inuvik airport. Personnel 
and air cargo destined for the Niqlintgak plant will 
be transhipped to the Farewell staging area located 
some ten miles south of the plant by fixed wing short 
take-off and landing aircraft and from there to the 
plant by helicopter. There will be no permanent airstrip 
constructed at Niglintcak. | 

Barge traffic on the Mackenzie | 
River system will transport such materials as fuel, | 
eiemicals, drilling rigs and supplies, construction | 
equipment and smaller construction materials. 

Larger construction materials 
and gas plant modules will be transported to the site 
via ocean going barge frdém Vancouver or other west 
coast ports. Offloadinag and transportation of modules 
will be by self-powered transporters. 

Site preparation at the plant 
area, the dock and staging, area, and the, road between 
the staging area anc the plant will be carried. out be= 
fore Arrival of ‘the modules, to provide an all-weartner 
Surface to carry the module loads. 

Operations. Both the gas plant 
and field facilities will be operated from a.central 
control room located at the plant site. The plant and 
field facilities will be self~supporting as far as 
qualified operations and maintenance personnel are 


concerned, with a crew of about 15 men on site at all 
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time. A maintenance shop will be provided to service 
the plant and field equipment. An airstrip is presently 
available at the nearby Shell Farewell staging area. 
The operating and maintenance crew will be flown into 
thisuairstriprand |from!. there will, be taken to .the nee 
site by helicopter. The crews will rotate on a 2 week| 


inpuerweék outebasisepAccomeodation facilities will be 


UD 


pyevideddatetherplant rsaiteryforpthe cuewes, iA Lange spre= 


WD 


portion of the equipment and supplies for the plant will 


6 : , 
: be brought in by barge to the river dock and barae 


unloading facility on the Kumak Channel. The dock and 





all other remote facilities will be operated by staff 


housed at the Niglintgak plant. 


t-- 
fay 


Miiuewoiitacalities will. be 


+ 
Ci 


designed to operate completely unattended and as trouble 
free-as possible. End devicesstrategically located at 
the wells and tied into the gas plant will Sane 
remote monitoring of Re ations from. the gas 
pianii« ‘a | 


~The surface safety valve lo- | 


cated at each well site will be designed to automatically 
shut-in if unusual temperature or pressure conditions | 
oceurrin therywelt facilities. The valve will avso: be 
capable of being eer shut-in from the aas plant 
if required. 

Routine inspection visits will 
be made to each well by plant personnel to examine the 
equipment to ensure that it is functioning properly. 
These inspections will occur daily during initial 


‘ | 


start-up, however after the facilities have been operat-. 


| 
| 
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ing satisfactorily for a period of time they would 
become less frequent. 

Another activity which+«miqhtioccur 
infrequently at the well locations will be a workover 
to repair mechanical equipment in the production well. 
This type.of, operation wall requite the use of a 
workover rig to carry out the work. The well pad will 
be deeicned so that sufficient space is available to 
accomodate a workover rig, tankage and other items 
recuired ton carry Gul “hisstype Of Gperation,, Workovers 
will be scheduled so that the workover rig and equipment 
could be moved onto the well pad,over winter roads or | 


by helicopter to prevent damagdé/to the terrain. And 


bie. 1s the end of ou evidence. 













EM: Thank you Mr. 


Bauwrener.° L noice, 
right on 5 o'clock. your pleasure? 


4, MMISSIONER: Well, I 
think we'll adjourr m30i:in the morning. 
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Bnei ek 2 hr. Wis 
Oru! 2 oye LOi/ion 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Well, 
we’ lls comes to-'order. My apologies for being late. 
je Wash .golng boyask, Mu. Stewart some: questions, based on 


thevuevucence that Mra Blair of Foothills gave at the 


Norman Wells hearing, but tthetransicrapt, bhave, doesn’ t | 


seem to be the one in which his evidence appears, so 
I"ll see if [| can locate that mt «the icoffes, break 
and perhaps we could come back to you then, Mr. 
otewart. 

MR. BALLEM: Just one other 
Minor matter, Mr. Commissioner. As I said at the start, 


we have filed a limited number of response to informa- 


tion requests for socio-economic supplementary concerns. 


We filed about four of those some time ago, but they 
do contain what seems to be a great deal of useful 
information and they have evoked a fair amount of 


interest, so we have today made available through Miss 


Hutchinson the regular, 30 orn more copies, .and,,to anyone 


who wants them they are available. 

THE COMMISSIONER: Fine, thank 
youve Max, Baden: 

MR. BALLEM: I take it we 


haves tinvshed: the evidence’ in chief. of the, Shell 


panel, and these gentlemen are now available for cross- 


examination by my friends. 


MR. MARSHALL: I have no 


questions, sir. 
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Pawhkiiar bk Se a 
Cross-Exam by Hollinaworth 


ROBERT ELLIOTT FAULKNER, 


JOHN WILLIAM SERRA, resumed: 





CROSS—EXAMINATION BY MR. HOLLINGWORTH: 

QO Do I understand from 
the material that's been filed that you haven't- as yet 
selected a treatment system for waste water and solid 
sewage? 

WITNESS FAULKNER: That 1s 
correct. Our design is not to the point where we have yet got 
to that sort. of detail. 0 pope dihewrqhan'eoe 
might be selecting one? 

A This is my estimate only. 
We should have a consultant engaged for the detailed 
work later this spring, and I would guess that we 
Will have that sort of detail the end of summer or 
something like that. 

QO Wilt you@be*riling’ that 
with the Department of Indian Affairs & Northern 
Development? 

A I would expect that we 
will have to provide that sort of detail and we'll 
Certeiniy be prepared "to do so, yes. 

Q On Elgure 3 of your 


prepared testimony, you have under the "activity 


of engineering" you have two lines, one saying "Phase | 


Land one saying "Phase 2". Coubkevvyou-explaiy “those 
terms, please? 

A Yes sir. In very rough 
definition, Phase 1 engineering is what we consider 


Wht have "tétbe “done tin "order “fe * bring “us *to Tere “point 
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PUP ener & Serra 
Cross-Exam by Hollingwe 


where we will «be din “a position to place orders for the 
major long delivery materials that will be required for | 
Gin pravyect wneRidse e2 would ethen be sathat aiurther phase 
of detailed engineering that can be deferred beyond 
thiawhtime, and our point in breaking up .our engineering | 
activity im tits fash vom. Rea eee Te a Bbow tas toe 
get done: whiat Was) sto: be done and then,mfi necessary, 
defer the second phase ‘until we are more certain that 
the project will go ahead. 


Q Woulc: both your terms, 


"Phase 1" and "Phase 2" comprise what has been called 
at the inquiry to date “final jenganecendig st eranal 
design? 
A Final design, I guess 
iis bict) cum term, tbwiityes, it will be -=- it will go 
beyond the conceptual sort of design which we have been 
engaged in up till now and it will be dealing with 
site specific engineering design for the particular 
project that we have described here yesterday. | 
Q DoryouwNaverany itgure 
fomrthe thotall Atonnage sof materials required to coneconae 


the plant at Niglintgak? 


A NO weit aie. 

O You have no estimate at 
elie? 

A i ipersonally ‘don't. 


We could probably come up with a ball park estimate 
and submit it later, if that were required. 
BS OBEN Veh Biovide that 


mirgune (Hor me, Mr./ allem, Hecause it would assist us 
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raplkner s&.Serra 
Cross-Exam by Hollingworth 
in making our logistics plans for -- 
MR. BALLEM: Yes, Mr. Holling- 
worth, we'll undertake to do so. A ball park figure, 
I understand, was our undertaking, but we'll make it 


available. 


| 


MR. HOLLINGWORTH: And further,, 


spit possableptoihavesa bald park. figure, for,-each, of 
the gas plants, the construction equipment required, 
the gathering line material and the well-drilling 
equipment, can it be broken down that way? 


A I would expect so. 


| 


O I would understand further 


from your figure 3 that your,use,of, the, transportation 


| 


system in the north would be in the summers of 1978-79, ) 


enani1980,-1s that right? 

A That's what we'd infer 
fromeoury, sehedule,-yesasiny, andjthat"s our best 
belief at this time. 

Q And are you planning to 
bring: matexial»around) via the.oceang routeythe) same 
waye that4Impexrialy011)1s? 

A Yes, we are. I believe 
I touched on that in the prepared evidence yesterday, 
and our intent would be much the same as Imperial 


talked of yesterday, with the larger plant modules 


we would anticipate having assembled on the West Coast 


and brought around by sea-going barges. 


Q Well, again referring 


toy figure, 3. jyouy havea tems~placed. around. the shipping 


Seasone for 197d -.d7 Santi Oy ence 80 ,»pendayoushave 
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Pith med kere al 

Cross=-Exam” by Hoilingworth 
modules only for 1980. Leeit fae toainften)lérem enat 
that you plan to use the Mackenzie River system for 
the balance of the years? 

A Evthinkwsthak isebaredte 
assume. 1 wouldn't like to get myself) tied to that 
Btatement ~ wut Letbink :thetls bightrs. We,ahticipate that 
all of our modules can come up in cne summer shipping 
season and I think at this point in time we would not 
foresee a requirement for further sea-going barge 
op gis eae are 

Q Could syou. check ion pthat 
and give me a statement you could tie yourself to? 

MR. BALLEM: I wonder if you 
really can at this stage of the planning? I think 
Phat sea= 


MR. HOLLINGWORTH: I ju 


69) 
ct 


asked him if he could, Mr. Ballem. 

A tp think gas, Moat Balebem 

no, I don't believe 

has inferred,’ we could because our planning is certainly 
much less farther along than plans Mr. Mainland deeeenwed 
yesterday for Imperial, and I sdon\t, think, we'd want 
1G sClOse ANY -LOOGS sate at hae Sys Omak pth) Dime. 

Q Well, Mr. Faulkner, 
you're. talking about ordering pmatexialsiminm the early 
part of 1977..When do you,expect: you're going to have 
PLS poor Oe in eum ton? 

A Well, at will the in 
with our Phase 1 engineering schedule that has been 
ihatcsourt on this development chart. As you can see 


there, we have not scheduled thas, Phasewl, detailed 
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raulkner & Serra 
Cross-Exam by Hollingworth 


engineering to even begin until near the middle of this 
year, and I would anticipate that we will be a good 
portion of the way through that Phase 1 before we will 
have more definitive construction schedules prepared. 

QO Nowe 2. realize som can’t | 
give me total tonnage figures, but are you able to 
Peae@ me whnion oroportion of your total is likely te 
be shipped around by ocean-going barge, and which is 
likely to be shipped up the Mackenzie Valley system? 

A Not percentagewise, but 
yes, in general terms I think our intent at this, moment | 
iiccnetathe Jange gas plant modules that, wally be erent aa | 
we assume on the West Coast, will be the primary tonnaae 
that will be brought around by sea-going barge. The 
remainder of the materials, construction equipm ent, 
dri ling sags, drilling equipment, food supply -- well, | 
non-perishable food supplies -- all that sort ene 
thing, we would anticipate bringing up the Mackenzie 
Valley shipping corridor provided there is the barge 
Gapacity available there. 

Q But you rey ynabLe- to 
tell me what percentage your gas plant modules would 
be of your total tonnage requirements? 

A At this time, that’s 
COLTeSCe, I'm sure that we could give you an approxi- 
mate percentage when we give you some Of this other 
information you've requested. 

Q Could veu,do that, 
please? 


A Tt's a. tonnage, percentage 
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aulkner & Serra 

Cross-Exam by Hollingworth 

Cross-Exam by Bayly 
you're interested in, rather than a volume percentage 
On something Iike, that? 

QO Yes. Li, You-comio 
describe each heading with a general class, then I 
could get some appreciation of the volume from that. 
Mec. Faulkner, could I iget you. to add fuel to that 
list as well? 

A Yes. Sir. 

MR. HOLLINGWORTH: Thank you, 
gentlemen, those are all the questions I have. 

THe, COMMIGSLONERE? “aid 1 
“Understand you to say to Mr. ‘Hollingworth that you're 
Unable to andicate what. your capital cost of the 
Pregect 25 dikely to be 

A No. Sie, & aidn’ + make 
that Statement. 

Q Could you tell me what 
the capital cost in round mumbers Of the gas develop- 
ment project that Shell intends to undertake is going 
to be? 

A Yes, sax, Our current 
best estimates forthe system described herein are 
== 16 between LOO and S150 million, and those are 
uUninftlated 1975 dollars. 


THE COMMISSIONER: Thank you. 


CROSS-EXAMINATION BY MR. BAYLY: 
Q Mr. Faulkner, just 
following on from the line of questioning that you 


have been through with Mr. Hollingworth, have you had 
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PiiLener & Samra 

Cross-Exam by Bayly 
negotiations with the common carriers, N.T.C.L. or 
any others with regard to the use of their systems to 
bring your material down river either from Hay River 
Oo Fort Sinpson, stabting 42n either 1978 or "79? 


A NO six, Mrs Bayly. 


i nti oi eral tOwesay that tie status: Of our Dreyecr 


on that iS very similar to the conditions that were 


described yesterday by Mr. Mainland. There has been a 


committee structured to deal with this problem, but to 


date there has been very little identified in the 
way of positive actions that are going to have to be 
required by Mackenzie River carriers or others to 
accommodate the total load that might have to come 
down the river system. 

Q And then you are not 
at the stage of even being able to tell them how much 
material would be coming down, and theretore they 
wouldn*t be abls to plan for how many new barges of 
new facilities they might need. 

A Well, let me say I'm 
sure we are at a stage where we can give them an 


estimate for the project that we think -~- well, that 


we have described herein. But we have not given those 


figures to the barge transportation companies, no. 
Q Se youre in that. post= 


tion but you haven't done so yet. 


A Thats =— Ll think that's 


a fair enough statement, keeping in mind that the 


word "estimate" -- 


Q I appreciate that. 
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Faulkner & Serra 
Cross-Exam by Bayly 


A -- and the limits of 


accuracy on the word "estimates" one can make, but I 


think yes, that could be done. 


you haven't made a decision yet about what proportion 


9) And* part -or=- that’s because 
| 
of the equipment will be travelling by way of the | 


Bering Strait route as opposed to the land and the 


Mackenzie River route. 


| 


A i Suppose Charts part oF | 
| 


{ 


Me Bay ly) but? I ehiink* a larger factor Vs" 5 ust that | 
| 


| 


our design is at such a preliminary state that we have 
very little pinned down in definitive terms. Estimated 
we can prepare, but they will be less reliable estimates 
than we will have in six, eight months from now when 
we have been able to have our consulting engineers 
carry out enough design work that they have a better 
handle on the whole thing. 

Q How much lead time does 
the barging company need, or do you have any idea of 
that, "to: ‘bewablé**to pian for Vyotr-portion of-the impact | 
of thts ‘entire proyect onthe ™ facrmlitids? | 

A Sire In afro ican’ t | 
answer that question. I can't provide any reliable 
answer to that. 

Q They haven't given you a | 
date when ou ‘should have’ these ‘estimates to them, I 
understand from that, or do you know that? 

A To the best of my know- 


leje they have not, but I'm not aware of it if they 


have. 
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Cross-Exam by Bayly 


Q Would you be asking them 
foresthat information? 

A i Anticipate that thar 
will be one of the points that we will come to grips 
With where tainly isoom, mot only Shell«but all.of.the 


Users of that system, yes .sir. 


Q And have you contemplated 


the, DOSssible necessity of you. running wour own trans= 
portation system if the existing carriers cannot 
handle yours and the other additional loads that these 
Delated jorojects would, put ongtheir faci ities? 

A No sir, we have not. 

Q That means that you 
NeMen Go uo lanned £07 ith, 10m you, dont plan for , it? 

A We haven't planned for 
it, and speaking on my own at the moment, I don't 
anticipate that that's a business that we particularly 
would want,.to wes into, 

Q Now, the lead time for 
the construction of barges is something that will con- 
cern the common carrier, and if I were to suggest to 
you that that time may be as much as two years, would 
you be able to comment on that? 

A I guess that that lead 
tine does, not particularly surprise me, if that is 
the number you have gleaned from somewhere. I think 
that that depends on a lot of things, though -- market 


conditions as far as construction yards at the time, 


and the stype of the barge, ,and a number of other »factors. 


Q All I'm suggesting to you, 
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Maulkner & Serra 
Cross-Exam by Bayly 


Mr. Faulkner, is that you may arrive at Hay River with 
a load of material and no barge to put it on, and that 
May affect your schedules. 

A It would definitely 

But 

affect our schedules’, Mr. Bay oe I Ciiik that tniere are | 
other factors regarding the, you know, the decision to 
gor""'ahead on’thas: proj ece that’ will affect the decision 
more than whether or not barges are available. 

QO Me tight.“Thre other 
problem, though, that arises is that the barges may 
be available but they may take your equipment rather 
than say the community supplies in the seasonsin which 
you want to do your barging, and that may be a spin- 
Orr ampact tet, your fail ure-'to” come* to Grips with’ these 
logistics in-‘time. Have’ you considered that as a 
possible impact of the project? 

A I understand what you're 
Saying, Mr. Bayly. We have not done any definitive 
work that would allow me to answer that one in any 
way, Shape or form. | I ‘am¥sorey. 


Q All right, when you say 


0 Li " 


we" do you speak for the company or do you mean "we 
as this panel? 

A I intended the "we" 
as my” company and I think’ that’ —= 

QO I see you're getting a 
nod from the man next to Mr. Ballem here. 
A eS iG ity. 


THE COMMISSIONER: That's a 


good sign. 
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Cross-Exam by Bayly 


MR.’ BAYLY* Let's turn then 
to the composition of your gas finds and that is found 
both an Table 4 -- sorry, Table i’ and page “4 ot“your 
evidence. faole “3. nt &£ Can tana 22 were, ‘and the 
figures, Mr. Commissioner, in the thin yellow wlure. 

THE COMMTSSIONER:’ Yes, 1 
have It. I have Lt,” T wds “just glancing throug? this 
OCner OWE while walting “Lor you"Cco carry on 

Mi. BAY LY: Q Table i gives 
a composition of the gas that has been found presently 
in the Niglintgak site, is that correct? 

A Pats Correct. 

Q Bao env yOu LO 
agree with me, as I did with Mr. Mainland, that it 
may be “that in future finds inthe delta that the 
hydrocarbons discovered will have sulphur compounds 
in them. 

A We think “that that is 
unlikely but I guess we could certainly concede that 
that is a@ possibility. John, “yaw "May wish to“comment 
OG viv wLe wurcier On that. 

WITNESS SERRA: Yes, basically 


our belief in this regard is that most sandstone 


reservoirs tend not to have sulphur components associa- 


ted with them. The occurrence of sulphur components 
is more usually found in carbonatereservoirs and so we 
would think there would be a low possibility of 
encountering sulphur in our sandstone reservoirs in 


the delta. 


Q So that's a low possibility 
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Maulkned. & serra 

Cross-Exam by Bayly 
but it is still a possibility, given the state of 
knowledge of the Mackenzie Basin at present. 

A Yes,« but thes datatoudate 
would indicate that it's not likely because we have 
not yet -- we've analyzed -- our company has analyzed 
in excess of 50 samples from our own wells, plus the 
additional data available within the rest of the 
Tget eee date there's been no sulphur components 
FOUnd in any of.theagqasn 

QO Ally right. 7hNowothat 
is when you're talking about gas, do you include that 
forecast, [or hydrocarbon .findsein».genexal ineathe 
Mackenzie Basin? In other words, those finds that you 
may have where gas and oil are in the same reservoir, 
OT are ayON DOPssonCcer tain tof etnose? 

A We have not found any 


H2S\ avin aSseOciation with,anyrofsthe oil) a ino: 


Q Now, where would you 
place that possibility? 

A Prob ably tis caesimikbar 
realm as the other. 

Q Aljbenkohtan dandsa srthat 


because of the limestone formation? 


A Yes, it would be. 
@) What is the position of 
your company -- and perhaps you can't answer this -- 


but do you know the position of your company with 
regard to what they will do if they find gas or gas 
and oil combined in which there is a high content of 


sulphur compounds? 
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Faulkner & Serra 
Cross-Exam by Bayly 


ot 


A Well, our company has 
many gas streams with sulphur components in them, and 
we handle them in the manner that is necessary to 
handle the gas. 

WITNESS FAULKNER: Could you 
define what you mean by "the company position"? 

QO Well, what my concern 
is is that we have a project beginning in which the 
initial gas supplies that have been located and are 
proposed for production are sweet gas. The concern is 
that some future gas finds may well be sour gas and 
will have to be processed in this area. That may have 
certain impact, and I want to know if the company has 
decided either to process them in certain ways or 
not Ttoltprocess: them atwaliwut torleaverthen? 

A i, Chiniiveit Ys Lea viato 
say, Mr. .Bayly, that our company certainly isn't going 
folwalkieaway from taiegas yorroMbubiind Hustibecause there 
iS) 2S "connected with wt. There are proven methods 


that allow one to safely process and handle both sour 


oil and gas streams. It c ertainly requires a much more 


complex and costly treating process, and you know, if 
really the sulphur content of a reservoir gets. so)high 


that the benefits to be accrued from»estripping ithat 


gas stream of thdusable products get to be questionable, 


then there's probably some economic limit beyond which 
you turn your’ backs on it; but not necessarily because 
of -- or let me rephrase that, and go back to my 
init Palies tatément i LI bthinkethathif wehhindudeuther 


sour gas or sour oil pools in the region, that look 
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Faulkner & Serra 

Cross-Exam by Bayly 
to contain economically -- economic quantities of oil 
or gas that it would be our intention to proceed with 
development plans and hope to gain approval for such 
Pebaivs 4 

QO Now, could we turn from 
that to “Chewquestien of toxic substances: that. may ‘be 


mivGived ine yourVwdririveng Operations, or in your pro- 


cessing operations, and do you agree with the statements 


that you've listened to from Mr. Mainland yesterday 
that sumps will contain compounds which may be toxic 
to plants and animals, particularly if they're allowed 
EO''GsCape Aanto aquatic habitat? 

A There's no doubt in my 
mind that the sumps, drilling sumps will likely con- 
tain solutions that are toxic. Once they are released 
to*"streams "or the land “surface, IP think a “hot “depends 
very much on the degree of dilution that occurs on 
the release. But there's no doubt, I think, that if 
cne™dropped fish anto “a *dmilting sump ‘that “they would 
not “Pagt'very ‘long: 

Q Now, you've referred in 
your thick yellow volume at page 2-25.2.4.5.1.4 under 
“drilling fluid sump" to the fact that considerable 
research has been carried out with regard to making 
sumps impermeable and to disposal of sump fluids and 
retirement of sumps after use. Now, we had a review 
yesterday from Mr. Mainland of steps that his company 
has taken in research with regard to ensuring that 
the sump walls will be impermeable. What solutions 


have you found to the problems of leaking sumps? 


| 
| 
| 
| 
| 
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Faulkner & Serra 

Cross-Exam by Bayly 

A S22 yedathinks that. the 
solutions that Mr. Mainland addressed himself to yes- 
terday by. and large spoke of industry efforts at 
improving the nature of the drilling of sumps that 
ate being used, and I think thatiby and large his 
comments would pertain to the sort of work that we've 
been involved in as well. 

Q Have, you made any plans 
then as to whether you would create a soil cement 
wall which would also be frozen, or whether you would 


combine a frozen dyke with some sort of a plastic 





= Le ye? | 


A We have not made that 
tinal decision, Mr. Bayly. 1. think that either method 
that you've described is plausible, but we're not 
prepared to say at this time that we're going one 
route as opposed.to the other. | 

Q And with regard to the 


options,swill you be, testing those out .in.the field 





to determine which one would be the more suitable for 
the facility that you have planned for Niglintgak? 
A Sir, we have no definite | 


plans at this: point ian’ time towtest-our final design 





I think prior to going into the development phase, 
unless our exploration drilling operation is, you know, 
continues, and we are able to make these tests on that 
program. I can say at this point in time that the 
sumps that we are constructing for use during our 
exploration drilling operations are evolving, and 


certainly I would anticipate that construction of these 
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Cross-Exam by Bayly 
particular sumps will make use of some of the techniques 
that we .would plan to use later on, but I can't point 
you to a definite test program that we are planning 
EG CUOndueCt Ipetiat regard. 

QO Well, given the schedule 
that you have projected, can we expect the sump to ao | 
ibebpriOr tO field festing, and thatechis will be the 
Great experiment? 


A NGwStr sn.) don’t think 


| 
Chat os tarry tosscay ateall., lo think that. the techniques | 
that we will use in our development drilling program 
will be techniques that we have evolved during our | 
| 
exploration drilling program, or that other people | 
working in the area have tried and proven, and I 
think it fair to say that we won't be using any radi- 
cal new technology in building sumps that we plan to 
use in our development drilling program. 
Q With regard to sumps 
and keeping flood waters out, your project is very 
close to a river channel and not very far from the 


Beaufort Sea, and perhaps therefore subject to storm 


surges. Woud you agree with that? 





A Yes sir. 

Q And being so close to 
the Kumak Channel you must have had to design the 
height of the walls of your “sump to an adequate height 
to ep sure that yon, don't find your sump fluids washed 
away either in a flood or a storm? 

A Yess 


QO Le senat cortceci: 
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Faulkner & Serra 

Cross-Exam by Bayly 

A That will be one of the 
main criteria, yes sir. 

QO O.Re tet’ s have’ a’ 1 aok 
on’ the Hastipage, of iyour, thick®yellow book), figure 5, 
andkmanayouctelilme Swith regard to Section A-A or A+ 
priméwhether this diagram is schematic or whether we 
Should vassumetiromait thathyour walivof your sump is 
gOing to be higher than your rig platform? 

A Welt ,FT'think Hirst oft 
there’s no question;but what°you should °cénsider it 
as being schematic. Ei 'meratrai atthese relates to-our 
exploratoryearriling operation. I am not as familiar 
as I might be on that subject, Mry Bayly! DPBLGéu 
care to expound on that question, I may be able to 
help you, but I think if not we can get whatever 
answers you're after on this one. 

QO Well; -Dbet's goa 1retre 
farther on it. We've got a big dyke on the right-hand 
side, and then a rig platform. Would you anticipate a 


dyke On the other side of the rig*platform*” to protect 


it from flood waters as well and to protect the mater- 


ials in the sump from escaping? 

A I believe that it is the 
practice at this time that the entire drilling area 
be enclosed by a gravel dyke, yes sir. 

Q ALY pune, and vor sare 
a gravel dyke, following up the questions Mr. Scott 
asked yesterday of Mr. Mainland, would you anticipate 
armoring the banks of that dyke with something more 


substantial than gravel, with some form of riprap 
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Cross-Exam by Bayly 
material? 
A I wouldn't anticipate 
1, Sir, Dut. i. Wm not sure what) as"“done. To. ‘the best 
of my knowledge, though, we do not armor that exterior 


dyke particularly, ne. 


Q Can you tell me whether 
you would anticipate -- oh, is there another answer? | 

A NO Sir, 

Q Can you tell me whether 


you would anticipate placing a dyke around the plant 


as well as around this part of the operation, that is the 


drilling pads? 
A Yeouorr oe. Chittk Lat 
very much the same reasons that were discussed yester- 


day, minimization of some of the fills and gaining 


protection from flood and storm surge waters we certainly 


would intend to dyke at least portions of that central 
pad that we would build the gas processing facility 
Only, 

Q ALL Tiron, woulda you 
anticipate that it would be at a similar elevation in 
comparison to the dyke as the rig platform is, as 
shown here? That TE would be lower, in Other words, 


than the surrounding dyke? 


A I'm atraid I"ve missed 
your point here, Mr. Bayly. Would it be lower than 
what? 

Q Would the cross-section 


of the plant site configuration be similar to that 


of the rig platform , would we find the base of it at 
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Cross-Exam by Bayly 


a Similar elevation in comparison to the dyke as we 


have in this diagram? Perhaps you don't know that. 


A Ong No, Lik sndexre banc 


you properly, the way we are conducting our exploration 


aril ling. program as that we are using very little 
granular construction material, over the surf&ce 
vegetation. Now if that's the elevation you're 
talking about here, the surface elevation, in our 
drilling operation it's essentially the difference 
between the natural ground surface and the top of 
any dyke thats there. On our plant site, no, that 


Certainly isn Sur Intention.» We: anticipace that 


we will have granular fill inside a dyked enclosure. 


Q AVR seni. 

A Does that answer your 
question? 

Q I think I understand 
that but there Is one peint of confusion still, and 
can you explain why, as stated on page 12 of your 
thin yellow book, your evidence, why the plant 
buildings would be on piles not only to prevent 
thermal degradation, but to provide elevation above 


flood levels? That geems to imply that the dyke 


around the jlant could let in flood. waters, and Chae 


that would be an anticipated part of the design. 


A That may be poorly 
phrased, Mr. Bayly. The prime reason for raising 
fie plantewi ll be to gives us the == Well, «<0 founding 


the plant on piles will be-to give us the necessary 


structural support, to hold it ue in the air. That 
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Faulkner & Serra 

Cross-Exam by Bayly 
pile cut-off elevation is probably a somewhat arbitrary 
Sort Ol thing, Det 1 think wie certain y 
intention that the dykes could be breached for any 
PUTpOSe dike that, dnd” 1 think Zt may be wrong to 
infer, as we have done here, that the plants will sit 
Up ‘that nigh, that they will, you Know, be completely 
above dyke elevation as well. 

Q Well, would you antici- 
pate there being any sumps in the vicinity of the 
plants, as opposed to the vicinity of the wells? 

A There will undoubtedly 
be a sump of some sort for in-ponding of surface waters 
that are caught on the plant pad itself, but we would 
aitLClpate eat MOS. OT* thts SOLre Of thing would be 
rainfall or snow melt or whatever; but as on any 
Bite there*is possibility of you Know; minor Spilis 
Of MoLOr O11; Mose anything, ana Lis cur intention 24 
the plant design that we would trap that sort of 
escapement and filter it before that surface catchment 
would be discharged to a stream or whatever disposal 
system we intend to use. 

Q SO it*may be “aS much a2 
question of walling in as walling out, for different 
reasons. 

A Certainly the dyke will 
accomplish both purposes, we hope. 

Q Now, if I -- if you 
accept for a moment that there is a possibility that 
the rig platform could be floaged. Have you thought of 


and proposed contingency plans to control release and 
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Faulkner & Serra 

Cross-Exam by Bayly 
Spread GE toxic«chemi cals? 

A Sir, contingency plans 
ames tailed yior wariveous dralbling locations now, and 
certainly we would anticipate that the contingency 
plans would be further developed before the time we 
go in and do our development drilling, yes. 

Q Now, I haven't missed 
anything in either of these volumes, I take it, it's 


not there. 


A The contingency plans? 
QO ive ss ar Wane 
A No, we have not given 


any specific detailed contingency plan here. We have 
made reference, I think, in several cases, that such 
plans will be prepared and while we've addressed such 
Other things as environmental training being done too 
before we get into our development phase. 

f 2 Well, Mr. Commis- 
Sioner, if those plans are available prior to the end 
of this Inquiry, we would certainly like to have the 
benefit of seeing them so that we could determine 
whether they appear to us to be adequate, and I wonder 
if Mr. Ballem or the gentleman beside him could 
respond “to that-. 

A Me Bay lyyvs 
think what we are saying here is that the contingency 
plans that are available are contingency plans for 
exploration wells, and that is what you're requesting. 


Cor recey 


Q- I was interested 
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Faulkner & serra: 
Crossrixam by Bayly 


because at the moment we're discussing the production 
wells for contingency plans on those. I understand 
from wiatyou'say that ‘asi you apply for permits to 
drill exploration wells that you must provide contingency 
plans to the government. 
A Vesies 1.7. | 
Q Now we haven't got to mere 
stage with the production systems yet, but I assume 
that before you do get to ‘that stage that you will be 
developing contingency plans. 


A Yes 'Sibr p, camd-1T.cthaink | 


we will be developing -- 





Q Limgaskingwehat 2& those | 
are available prior to the finish of this Inquiry, | 
that we have the benefit of seeing them because the 
contingency plans may be very important in assessing. 
the possible impact of your project. I see a nod 


again £rone=- 


MEY BARUEMSIINEninkysthateif 


the answer is that if these plans are available by 
that time we will be happy to make them available. | 
MR. BAYLY: Thank you. 
Q NowfaMrewSerragywyoulre 
a reservoir engineer and I'm wondering if you or anybody 
in your department of the Shell Company have considered| 
theupdassibiliey eff basinesubsidancéering the, Naglinggak 
structuret fromywhich gas? wii lobes taken? 
WITNESS SERRA: Shell Canada 
per se doesn't have any experience in any fields where 


subsidance is a major problem. However, the Royal 
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Faulkner & Serra 


Cross-Exam by Bayly 
Dutch Shell group, to which we are AGiliC deed, as some 
25 years of experience in dealing with both laboratory 
predictions and field measurements of the effects of 
subsidance and compaction, and we have reviewed with 
them the Niglintgak situation in detail and it's their 
considered opinion that subsidance will nota problem. | 

@) Now when you say it won't 


be a problem, does that mean that it won't occur? 


A Some subsidance will 
OCCU arbut ditsiwihl be inyvorders: of magnitude ithat are 
very small and not of any particular consequence. 


Q Well*ewhat orders of 


magnitude can be tolerated in this area which is vir- 
tually within the flood plain of a large river? 

A I haven't addressed myself 
to what can be tolerated. Our estimates are approximately 
one, foot,.over a, 30-year, per tod: 

Q Adds Cacht , 

THE COMMISSIONER: LS, thac 
your estimate of what will occur,byi way of:subsidance? 

A That‘s our estimate of 
whet could occur. | 
WITNESS FAULKNER: Our estimate 
of thet maximum ithatyicould,oceun, 

WLTNESS SEHRRAS — That's correct. 

MR.’ BAVYGEN te Os Wedd> 1f you 
should fim that subsidance is occurring, either the 
one foot that you project or more because of something 
unforeseen, either in the gas that you intend to take | 


out to begin with or any that you intend to take out | 


adjacent to this development, or just in this area, can 
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Faulkner & Serra. 

Cross-Exam by Bayly 
you, control 1t? Can you inject stuff back into the 
ground and Stop it? 

A Yes, the rate of sub- 
Sidance of course, will be very slow and we will be 
able to visually observe it, and take the necessary 
action, as you've suggested, one technique might be to 
inject some water or something like this to offset it, 
that’ Ss COmrect. 

Q Does that solve the 


Subsidance problem, or does it Just control the rate 


| 
Orr. 
A LenODrset oe at). Sar. | 
Q Completely? 
A It would depend on how 
much you inject and how much you withdraw. | 
Q There are basins, I under- 


stand, one being near Santa Barbara, California, where 
there's been a dramatic subsidence and were efforts 


to your knowledge taken to control that? 


A I believe that there 
ween st .at. the fime; Sir. 

Q ANG aot een te 26. ie 
afterwards, you have to le prepared to do it as it's 
happening; is that what you're telling me? 

A Than Ss Conurect. | 

Q Now is that opinion that 
you've expressed restricted to the structure at 
Niglintgak or are we talking about a general statement 
about the ability to control subsidence in the Mackenzie 


Basin? 
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Faulkner & Serra 

Cross-Exam by Bayly 

A Well, my statement 
with respect to Niglintgak structure, but I think 
would have equal application anywhere. You have 
study each reservoir on its own, Tt"s properties, 
Lvexpece that. the Taglhiu sreuation figne not'be ae 
serious as Niglintgak or as great as Niglintaak. 

O And is that because 


a Ceeper fing of Hyarocarpons: 
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A Yes, tnat wowrcd be “true. 


Q So the shallower the 


ETT 


a, 


in general terms, the more subsidance you can expect 


to have’ "to “control? 


| 
| 


A Lins not cULoor iy tre lLated 


LO tie deptn, Sir, 1t™s More selatea to the compaceion 


Or tne Cconsolvdation Of the Sanda materials’. 


Q BUE Enat, © dartner, 1s 
related to depth because of the pressure. 

A Thar’ Ss correct. 

Q Now, in your evidence and 


perhaps I could go back to Mr. Faulkner now, at page 


5, near the bottom of the page, 
"Shell believes that the gas reserves that 
can be drained from wells located north of 
the Kumak Channel will be sufficient to 


Support the proposed Niglintgak plant if the 


river crossing does not prove to be physicaily 


Or economically viable." 


Now, you've proposed a well on the other side of the 


channel. 


WITNESS FAULKNER: Yes sir. 
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Faulkner & Serra 

C ross-Exam by Bayly 

Q But you don't know whether 
you'll be able to cross the river Overhead or under the 
river bed, 16 that correct? 

A That 18 ‘COrréect, yes Sir. 

QO Now, f you cant. cress 
the river, how do you get the gas to the gas plant, er 
do you build another gas plant? 


A if think that what we are 





saying here, Mr. Bayly, is that if this plant goes 


ahead in isolation and if, we through later engineering 





analyses, determine that for some reason we don't think 
At's practical to bring that gas to this plant, that 
it will stay there until there is -- until, if ever, 
there 1s "some other méans Of processing it. TI suppose 
there is always a chance of another plant, but maybe 
I could just bring up another point here. 

THE COMMISSIONER: Excuse me. 
Would you mind just repeating that thought? I didn't 
quite follow it. | 

A I think what we are saying 
here is that at this point in time we do not see anothey 
plant in the area to which gas from this particular | 
well could logically be taken, and therefore we would | 
see that gas remaining in the ground if we could not 
get it to the Nighintgak plant) for-proecessing; | 

Q Across the -- 

A Across this Kumak River 
channel, yes. 


THE COMMISSIONER: Right, I 


understand. 
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Faulkner & Serra 

C.ross-Exam by Bayly 

MR. BAYLY: Well do you contem- 
plate in the life of the reservoir other production 
wells on the south side of the channel? 

A fa th Ss Nielinugak 
accumulation? No. As we understand it now, one well 
on that side of the river should be capable of draining 
the reserve that is located there, sa ee eer cers bis gan 
pe. tapped “trom north Of the river, and we see no 
Other extension of this reservoir beyond that. 

QO Is that forecast based on 
the reservoir at this depth, or have you determined 
from, drilling that c- whether there's gas; beneath this 
Darrtucular deposit that you Might go alter next? 

A Maybe you better -= 

WITNESS SERRA: We haven't 
drilled wells across that river channel yet so it’s 
not predicated on the draining reserves from deeper 
zones, but with deeper zones you have the flexibility 
of using a similar concept to what Imperial is using 
in thease clusters in that you can have your surface 
location at a remote area from your down-hole formation. 
You don't have that flexibility with a shallow zone 
im) Qashaltlow veservolr, SO .ut's only a shallow 
“yeservoiln thar is of concern bere. 

Q And you feel that you 
sufficiently determinedthe extent of the shallow 
reservoir to be able to tell us that you wouldn't be 
having any more production wells than you have put 
on your plan for this Initial stage of development. 

A That would be the indi- 


Saricn: at-thais time, that’s.correct. 
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Faulkner & Serra 
Cross-Exam by Bayly 


Q Sieg ae THE IndLCation at 
this time doesn't necessarily mean, as I understand 
Mr. Horsfield's evidence, that the field won't be 
better defined atter it goés into production. Is that 
Tair EO say7 

A Certainiy the fVela wilt 
be better defined as we get more information about it, 
COLLTSCEs 

a) Eden t want tO Sibick you 
WIG Something that you “can’t live with, 2 just want 
to know whether you're saying that you can or Can’ t 
guarantee that there won't be more production wells 
to tap this reservoir. 

A Well, I can't guarantee 
anything relative to future events, but I can give you 
my best estimate of what I think is going to happen, 
and my best judgment at this point in time is that 
there would be no wells required other than the one 
across the river channel. 

Q Well, given that that 
best estimate turns out to be after exploration and 
development in fact the proper forecast, if this well 
on the south side of the Kumak Channel was to be 
developed and the gas was to be processed, and you 
couldn't cross the channel, then it would have to be 
fed by a feeder line, I assume, to some other process- 
ing plant. Would that be fair to say? 

WITNESS FAULKNER: If it were 
to be developed and these other things that you 


postulate come to pass, yes. 
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Faulkner, & Serra 

Cross-Exam by Bayly 

Q Now, I didn't postulate 
those, I found those in your evidence. 

A No, you postulated. You 
made the assumption that we won't be able to cross the 
river with the gathering lines. 

Q AV] seght,* well” l* find 
thateinsyour evidence on page 5 that you say that it 
may be that you can’t. 

A Yes, sbut Lt took tha you 
were saying it's -- 


QO Well, let's take that 





| 
| 
| 
| 


aS a scenario anyway. Pardon me, Mr. Ballem , for using 


Ehat. word. 
MR: .«BALLEM: I'm thinking of 


bringing an infringement action as a matter of fact. 


{ 


THE COMMISSIONER: Well, before 


the witness answers, could I just have the scenario 
again? 

MR. BALLEM: I'll select my 
defendants ,rather carefully? 

MROSBAYLY s°6QO° “The possible 
forecast, Mr. Commissioner, is -- and again I'm taking 
this possibility largely from the evidence that Mr. 


Faubknew hagebedec-There is a possibility that the 


river crossing will either be physically or economicall 


THE COMMISSIONER: Out of the 


ME. “BAYLY se Ot “OF £Aa 


question, right. If that is the case, then there is 
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Faulkner & Serra 
Cross-Exam by Bavly 


gas on the south side of the channel and if it is to 
be exploited and processed what I'm asking is whether 
if owilivhave tO. qc to another plant by, way. of faeder 
line, Or whether a processing plant would be set up? 
THE COMMISSIONER: Well, at 
the south side of this, looking at this, now where is 
the south? 
A North. tsi sto sche Fon. on 
that diagram. 
Q Males ignt. te ehe 
channel appears to go north-south and not -- 
A Well -- 
MMR. sees MOU WcOule Galt) ie 
south-east instead of east. 
THE COMMISSIONER: 
Rigs. 20h. ty wath 
you. 
Now let's 
do that again then. 
MR. BAYLY= Tym asking Mir, 
Faulkner, Mr. Commissioner, if the gas well, the 
production well is developed on the south side of 
this channel and it doesn't make any sense or physically 
can't be done to cross this channel, where will this | 
gas be processed? 
THE COMMISSIONER: Right. 
sry. come. 1 Fel Den 
A Lee la eI wy LS 
the question. All right, I guess there are several 
possibilities and some of them could be the location 


of compression in the vicinity of the well or wells 
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Faulkner & Serra 

Cross-Kxam by Bayly 
Ewat, will be,drilled there, -and,transporting, that. gas 
toO.another gas,plant,, for instance Imperial's 
Taglu plant we talked about yesterday;there is the 
possibility, I suppose, of building a,small separate 
plant in the vicinity of the accumulation itself that | 
could then be tapped into the sales gas pipeline and 
Geliver pipeline quality gas theres .1 think, both of 
those possibilities are very slim possibilities because 
Of;sit nothing else, the oe involved. The | 
amount of gas that we see He likely to be in that | 
aréa- now couldn“t support.the capital .cost .of decane 
either of those two options, but they are TEE 

MR. BAYLY: Q Would you say that 
it's out of the question to run a feeder line up the 
right-hand side of that channel and take advantage of 
the pipeline crossing construction to bring your 
feeder line to the gas plant? 

A Not impossible at all, 
and tf think “thet! was doing to besmy next points ..That 
what we have shown on this map is a tentative spot 
where we -- where it would be most advantageous, I 


think, for us to cross the river, but there have been 





problems identified with it. We certainly have not 
yer, ruled out the, possibility, that you have suggested, 
that there might be better places to cross for a 
particular Line. Seeing as how we're speculating NOW , | 
T'd lvke to introduce another one, that. there's, also : 
the possibility that we might be able to produce gas 


from accumulations - - well, this accumulation south 


of the river on a seasonal basis by stringing some sort| 
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| 
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Faulkner & Serra 
Cross-Exam by Bayly 


of above-ground gathering line across the river channel 


ice in the winter monthsand producing that aceumalat LON: | 


only in the winter. 

QO ATL ®yight. 

A Does™ that savisry “the 
questions you posed, Mr. Bayly? 

Q I think so. There may 
be more but those are the possibilities you can think 
of at present? 

A VOSUorE. Sanat s correce; 

Q The difference between th 
Shell proposal and the Gulf and Imperial proposals at 
this time are that Gulf and Imperial, because of the 
structures*and because’ of°the depth of the finds are 
abie™to-driil trom cluster pads@ara-Sheli*is*nety Would 
tiacepe fLarr to say? 

A Yes’sir, that's one of 
che" ditterences’. ‘ 

Q And because of that it 
means that you must rely on feeder lines from produc- 
tren wells on” individual “pads to’ bring the gqas* tothe 
jac plant. 

A That+ts correct ,“bwt’ I 
don't think that is a ditferences! Tné* Guilt’ proposal, 
for instance, relies on feeder lines to carry gas to 
the-=plant. 

Q Tt" s*not”’ a’ aditference 
but in terms of length of feeder lines there is some 
difference in the way it will look. 


rN Yes sir. 
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Faulkner & Serra 
Cross-Exam by Bayly 
Q There may be some 
differences in the potential effect that it may have 


on the environment. 


A Ves sit. | 

@) I'm not saying that hake 
your Ganlinr 

A Noy no; Lm sorry, 





thought that you were postulating that as a difference 
between ours and Gulf and Imperial's projects, and I 
don't see it as a difference. 

Q Now, looking at this 
and comparing it with gasfields that have been or hydro- 
carbon fields that have been developed in the provinces 
and in Shell's experience around the world, this is a | 
very small system of wells and feeder lines. Would | 
you agree? 

A Well; D*wouldn't call i | 
small, but it's much smaller than many fields that nae 
been developed, yes. : 
THE COMMISSIONER: Well, there'g 

Are you 
a difference here, isn't there? / talking about the 
volumes of gas that will be produced there, or are you 


talking about the extent of the facilities, or both? 





A I may have been mixing 
up the two, Mr. Commissioner. Legtuess* SnVternese f* thie 4 
design throughput of this it is far from what we would | 
termea®small gas operation? In “derial extent, *yés, I 
think you're right, it ranks in a small designation. | 
MR. BAYEYs -QO°And Sin -terns"6t 


| 

; | 

the number of wells predicted, and therefore the amount | 
| 

| 
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Faulkner & Serra | 
Cross-Pxam by Bayly 
of feeder line mileage required, it is also small. 
A Yes sir. 
| 
Q That may have nothing to | 
do Withethe size of the deposit "I'm Just “talking about | 
the *physical ‘things that you havélto buildin order ‘to 
get the gas out. | 
A Yes: sir, thet 's a& £aix 
statement. | 
Q Because as I understand 
you could have a formation that would allow you to take | 


allethe gas “out. of a formation with a’ single well. 


A Yes sir. 
Q TCs rare but Tt does 
happen. Now, I'm looking at other possibilities that | 


you have in the delta; would you say that there are 


areas that may require a large number of wells and 





feedersianes in’ order that they be developed, that the 
gas be processed? For example, if you went up onto 


Richards Island or if you went west of the present 


proposals and holdings that Shell has in that area. 

A Well, as you know, Mr. | 
Bayly, we haven't been overly successful at finding | 
other accumulations, but I think where we have other | 
prospects we don't really anticipate that they will be | 
normaliy-as-shallow as "this)'so I'm afraid I just don't | 
know how to answer that question. I can concede it's 
a possibility. I don't know how to give you any 
meaningful answer to that. | 

QO Well, hee's the concern 


that's been expressed by people in this area, Mr. 
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Faulkner & Serra 
Cross-Exam by Bayly 


Faulkner. What is it all going to look like in 20 
years? So far we haven't been able to find anybody 


that can tell us, and I appreciate because of the kind 


of evidence that Mr. Horsfield gave us that development 


is an evolutionary or step by step process; but will 
you go so far as to say there's a possibility that 
they may -- there may be areas in the delta that will 
Looks Saye lake: the. Swan. Hills oil and gas field? 

A Look like the Swan Hills 
oli and. gas. field ain, what.sense? 

Q Lim thinking of from the 
point of view of a moderately large area with wells 
Spaced fairly far dapart and feeder lines inter-connec- 
tede I have an aerial photograph here you can have 
aekook atin gin ag¥rorestry Report =—- [111i give this 


to your counsel, and I just invite you either to agree 





or disagree that there is a possibility that gas fields 


may be developed in this area that look quite similar 


toa chas) frometheyair. I hae another copy of this, 


Mori yCommassioner,sit.yeu.wish. to look at it. 


THE COMMISSIONER: Thanks. 


MR. BAYLY: I'm not concerned 


with the article that surrounds, that; Tim just. con- 
cerned with the photograph which shows from the air 
a hydrocarbon development which I believe has 61.) rand 


gas in it and has a large number of feeder lines and 


wells. 





A Yes sar. You don t happen 


to know what the scale of this photograph is, do you? 


Q Mend. ome . 
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Faulkner & Serra 
Cross-Exam by Bayly 


A I think a few general 

comments are in order, and I'm not sure «hat 2 can 
| 
. 3 : | 
cove vou much More than thats bucono. t don't think that 


we anticipate that you would have oiT or gas fields | 
developed here with this degree of array of gas -- 
different well locations and different flow lines and 
road systems and that sort of thing, because I would 


anticipate that the clustering concept that was addressed 





yesterday would come into play and would certainly | 
Minimize the number of surface locations which would be : 
required. In so minimizing the number of surface 
locations, the number of roads would then also be | 
reduced, 2 think that‘ basically what we're looking at 
here, is a network of wells and the roads that” Tink 

them up, and I guess there are some Pipeline corridors 
there, although they're not very obvious. But I think 


generally no, I think regardless of what scale this 





map is on, I think we would anticipate that a similar 
sized oil accumulation,or gas accumulation up here : 
would be drained from fewer surface locations and rae 
there would be a much less extensive road and pipeline | 
system Linking Up these Locations. | 
| 

MEW BAYRY: Mr, Commissioner, 
perhaps that could be marked as an exhibit just for the 


purposes Of information for the record. 





THE COMMISSIONER: All right. | 
(FORESTRY REPORT, VOLUME 4, MARKED EXHIBIT 426) 
Mk. BAYUY: Mr, Commissioner, 
I'm about to turn to another subject and if it's time 


for coffee, this would be appropriate for me. 
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Faulkner & Serra 
Cross=Exam by Bayly 


THE COMMISSIONER: By al! 


means. 


(WITNESSES ASIDE) 


(PROCEEDINGS ADJOURNED FOR A FEW 


MINUTES) 
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B. Stewart : ; 
Cross-Exam by Commissioner 


(PROCEEDINGS "RESUMED PURSANT TO ADJOURNMENT ) 


BARRY DEANE STEWART, resumed 

THE) COMMISSIONER: ) Mrin Stewart 

A Ves, Sits 

THE COMMISSIONER: I referred 
Parnees evidence given by Mr. Blair of Foothills on 
August 9 of Norman Wells when he struggled valiantly 
to make it clear to the people of the community what 
this whole question of reserves is all about and he 
Said -- this was evidence he gave in August. He said 
"the independent consultant that has estimated the 
reserves for us has come up with a figure of about 7.2 
eridevionseubic feet. Then he went on and he said the 
latest public statement by the Canadian Petroleum 
Association was 8.5 trillion cubic feet, nows that, == 
you gave us the estimated reserves that Imperial has 
at Taglu. We've heard what Shell's estimated reserve 


T+ 
re 


is at Niglintgak and we'll no doubt hear from Gul 


Taheusitodaye.o huts doxyous —a,disy that, fagqurejof Mr: Blair's 


one that you would agree with. 

A I could guess my simple 
answer would be no, but I would have to go on and 
explain that in some detail and perhaps it would be 
appropriate: -toido that: 

QO Yes. 

A I think when we taik 
reserves, we always have the chronic problem of 
terminology or technical jargon, if¢you pw, om just 


what kind of reserves we are talking about. There 
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B. Stewart ; 
Cross-Exam by Commissioner 


have been a number of different methods useée tc 
estimate and to quantify the reserves and the un- 
certainty in that number. And, I quess the traditiona 


approach has been to use labels "proved, probable’ and 


‘possible and these labels bring up the connotation of 


dipterent cleqneeseo yeocmtainty sr turcertaintydinethe 
RuMbeuss ipihesy he2eehitqure wehat eh Welheve Mr ws Bkadr awa: 
referring to came out of consultant work. I believe 
the -fiirm was, JLJ Sxploration Consultants, and-that 
number to my best recollection would be a possible 
reserve number in the discoveries to date at the tire 
they did the work. And, they had different deaqrees of 
information on the different fields which have been 
discovered. I believe in the testimony before the 
National Energy Board last December it became auite 
clear that they did not have very much information on 
ouyADGO discovery for example. And that I think they 
acknowledgedthat upon receipt of more detailed inform- 
ation which we, the producers, are now providinc them, 
they will probably revise their figure on the ADGO 
frelds 2Theylive lhecnrcerry ing na thumber siti ithe cender of 


I believe 1.5 TCF whereas others number including the 


Imperial number are below 200 BCF. So it's a rather 
Significant reduction in that one case. So I quess, 
that explains why I would suggest the 7.2 number even 


in the eyes of the Foothills consultants may be too 
high for this possible number at this point in time. 
ihe =~ 


0 Well, what number would 


VOUurney 
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Rn cae by Commissioner 

A Well, I guess the point 
is that there's probably been three different sources 
of figures to this point. One has been the stud: 
Mr. Blair was referring to. There has been the Sproule| 
Associates study which was done for Arctic Gas and 
these were the numbers Mr. Hors field referred to in 
his opening statement. And I believe thev cuoted a 
number 4.7 trillion feet as proved as probable, which 
is the number I prefer to quote as the best estimate 
perhaps. There's a possible number’6.5 in that study. 
The other source of you have mentioned is the three | 
producers themselves who have independently assessed | 
their own individual finds. When we take the probable 
number -- that includes crude in my terminology from 
the Gulf and the Shell numbers, this is what I would 
guess is their most likely occurance under the assessment 
techniques they use and add it to the likely number 
that we have from our method which is different. It 
is a method of probability assessment. We come up 
witha “numnberer berieve Ssiiqhtry over 5*trillion feet 
as the proved, plus probable in their terminology, or 
likely in ours. And I think I would tend to use that 
type of number in the order of 5 trillion feet as the 
likely established reserves at this point in theBeaufort 
Delta. 

@) That's the figure you would 
Substitute for Mr. Bhair’s 7 /2=- 

A Well, I Had sé@me-ditficulty 
wrth the -faber that was being ‘put on the’?7.2°in”’that 


transcript. They seem to be calling it probable in 
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B. Stewart 
Cros s=Exam by» Commissioner 


some cases and other terms. I think it should have 
been a possible label and I would think if we are 
talking in terms of possible numbers we woulda come 
down to something in the order of the Sproule number 
which would be 6.5 let's say. And much of that 
difference is probably attributable to that ADCO 
difference that has surfaced since the Foothills 
Seensiicante did their work, So; if we are talking 
possible numbers -- 

Q Rut the information on 
ADGO results in a downward-- 

A Yes, sir. The detailed 
analysis of ADGO has shown a highly faulted formation 
and therefore the accumulation is a small portion cf 
the total structure and they had assigned gas reserves 
to the total structure, based on very preliminary 
information. Whereas we, as the operator with the 
detailed well control and seismic information were 
able to quote I think a perhaps more reliable number 
and that has been put before the Energy Board. This 
material has now been provided to the Foothills cons- 
ultants and they are on the record of looking at it 
and going to revise their number but they haven't 
suagested ana it would ber 

Q Well -- those are matters 
for the Energy Board and we can't expect to attempt 
to sort them out here, but I just wanted your comment 
on Mr. Blair's testimony. I think he avoided using 
the expressions like “proven” ,and;! probable he-was 


concerned about the amount of gas he would be in a 
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Faulkner & Serra 

Cross-Exam by Bayly 
position to tell the bankers and the financiers that 
he had. That seemed from his point of view to he th: 
way of. =-- the best way of classifvina the cas. 

A Again, you always have 
the difficulty with reserve numbers unless you do put 
a label to them because there are different Cearees of 
Certainty in, different estimates. 

THE COMMISSTIONER:. .Yes« .Just 


this one. second, before, we, heave, thas... Mr. Blair.des- 


cribed Foothills as a small and scrappy company. 


Adeoptingsathesunderdod, position, and.clinging,to it. ior 
ati he waseworth. Well; that's. fine..,Thank you very | 
mirc ho Sar. 
(WITNESS ASIDE) 

MR. BAYLY: Mr. Commissioner, 
I'm assuming that perhaps Mr. Ballem can answer this -- 
that on the policy panel there will be somebody from 
Shell? 

MR. BALLEMs »~Yes., I~canscon- | | 
firm that. | 


MR. BAYLY: That takes care of | 


one question. 


ROBERT ELLIOTT FAULKNER, resumed 
JOHN WILLIAM SER resumed 


jes Sh at a hy With regard to the 
question of gravel, Mr. Faulkner, could I refer you to 
your evidence at page 6? 

MR. BALLEM: Just before we 


get into that area I had the impression and I'm not 
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sure that Mr. Faulkner wanted to give you same 


information? 


Faulkner & Serra 
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A 


No, we've decided that we 


edditional 


have nothing further to say on that point. 


what Lt was. 


NEE 


A 


Swan Hills evidence. 


your evidence, you say at the bottom paragraph that 


Shell anticipates that approximately 8 hundred thousand 


fe) 


Referring to page 6 of 


BAYLY: I'm tempted to ask | 


It was with regardsto the 


| 
| 
| 
} 
| 
| 


i 
' 


cubic yards of gravel will be required from the Yaya | 


deposit during construction of the projects. And, 


that a further 50 thousand cubic yards per year will 


be required throughout the life of the project for 


maintenance purposes. 


the project is 


cubic yards of 


roads and pads 
tied to future 


them? 


wrote this little summary 


for basically maintenance 


A 


Q 


20 years? 


gravel. 


Q 
or 45 this 


production 


A 


wells and pads underneath 


of the pads and roads that 


And that is per year! 


VoeGim. 


And the projected life of 


In that order, yes sir. 
| 


And that's another million| 


| 
| 


| 
{ 
That's correct. 


Le iat sor. topping jors 


something that might be 


The intention when we 


was that that figure is 
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constructed in the first instance. Not for 


establishing of new roads or pads or any such thina. 


I think it should be stressed that it's a very prelim- 


inary estimate and perhaps it's on the high side, nerhaps 


it's on the low side, I honestly don't know at this 


point in time, but, it represents an effort by us to 


quantify what we think is not an unreasonable maintenant¢e 


requirement for a facility such as we are planning. 


roads and 
projected 
enance of 


would you 


correct. 
estimates 


operation 


@) And, given the amount of 
pads and dock sites you've based your 
requirements on Shell's experience in maint- 
this kind of facility in other places, 
say that? 

A Mae ==vyesy thaw-is 
Mind you, we may be conservative in our 
here in that, I think that the gravel laying 


that we will undertake in the delta will 


probably much better planned and much better executed 


than a lot of the -- well for instance road systems 


such as in the Swan Hills field that you have shown 


here. I think that there will bea much better desian 


and hopefully much better construction techniques used 


and maybe 


But, yes, 


the maintenance requirement will be lower. 


that was the information from which - this 


number was generated. A sort of average usade per 


year in terms of percent of gravel in place that 


would be required. 


@) Right. Could you dive 


an opinion then as to whether we could expect from 


the other projects in the area, whether they're the 
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Cross-Exem by Bayly 
ones projected now or projected in the future, that 
given the techniques that the petroleum industry uses 
that you require a reserve of that nercentace of your 
initial oravel needs for maintenance over the life 
of the project from year to year? 

A Ef woutd rather not do 
that. I could certainly make a statement. I am not 
an earth fill man and I think that any statement that 
I made in that regard would be sheer speculation and 
Team sure that if you want such statement that you 
could get it from a much better qualified person than 
J am Sir. 

Q Bil eront. Perhaps, Mr. 

the 

Commissioner, inguiries could be made to’ Shell earth 
fill man and we could have that information through 
Mr. Faulkner's rcounsel, because I think it's important 
that we know if maintenance requirements are going to 
be a percentage of the total likely for each project. 
You agree that this may have an effect on the planning 
for the most intelligent use of the gravel in this area 

A No doubt about it. 

Q And you were listening 
yesterday when it appeared that through the evidence 
of Mr. Mainland there might be difficulties in obtain- 
ing the quantities that industry desired for the 
purposes that they had in mind? 

A Yes sir. We are well 
Swete Of Jtheat (dit ricul ty. 

Q I asked Mr. Mainland if 


he'd thought of the technique that the Russians use 
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epparently to build a core out. of ice and insulate it 
and surround it with granular material such as gravel 
to save on granular materials, and has that been 
something that Shell has investigated? 

A Not to any great extent. 
We are aware of that technique being used and I think 
that some of the comments that Mr. Mainland put forth 


when he was discussing the problem yesterday are -- 


would stand as our assessment of the technique as well. 


It is our understanding that basically this technique 


is best used where you have a reasonably -- a reasonable 


soil on which to base such a road and as Mr. Mainland 


pointed out yesterday, the Taglu area contains an 


| 
{ 
\ 


| 


awful lot of ice in those shallow layers. Our proposed | 


development area is of similar terrain and we certainly 


a 
haven't looked this road building technique to any 


great extent but have kind of dismissed it as being 
rather impractical. 

6) Have you thought of 
building the core out of some other material. Either 
sand as proposed by Imperial or perhaps even some 
FORM Or 82. t? 

A We have thought about it 
and I guess that is about as far as can say we have 
taken it. We have not uncovered any potential sand 
fill deposits such as the Big Horn Point deposit that 


was referred to yesterday that would be readily 


{ 
' 


| 


| 
| 
| 
| 


} 
{ 


accessible to the Nig site. I think we have identified it 


in our land tenure application as a point that we 


Oo 
Oe Pe at ae little further but I have no more 
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definitive statement than that at this time. 

QO Are there terrain 
degradation problems that you see possibly arising 
as the result of this 50,000 cubic yards of gravel 
that you would require not being available? 

A Terrain degradation pro- 


blems on our project site? 


0 Yes. 
A Not of any major sig- 
nificance... I think that the sort of thing we are 


talking about here is more maintenance of the slopes 
on our various roads and pads and dyking systems where 


well,-wnere 2£or- instance == due to flood waters, there 


may have been some slumping in Misometiofi muni dyke protect 


tion or the road slopes or that sort of thing. We 
don't anticipate that our initial construction would 
cause depressions that we are then going to have to 
fill ue with this: 50,0007 yardsi.of material a year. 

Q When we're talking about 
significance are you talking about significance for 
the project,or significance for the terrain an I think 
you can distinguish between the two. In other words 
is it possible that the terrain will degrade in such 
alway that it won't impair the proyec butimmay. ‘cxeate 
thermokarst ponding or may create siltation as the 


result of gravel running off into the channel. 


| 


| 


A Well, if I -- don't recall 


just where I used the term etn iia cance nip. += 


(@) T think tean tall evowpeais, 


you like. 


| 
| 
| 
| 
{ 
' 
| 
| 
| 
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A ODL Yi. 


Opeliiocan eel]. vow. ih sow dike. 

A Aneliecua nites | 
| 

e) That you said that you | 


| 
didn't feel that there would be any siqnificant terrain | 
degradation as a ane having this amount of gravel 
available. And what my question was, is that significant 
fom tne facilities son, the project or significant.for | 
the terrain! | 
A My concern and my use 

of "Significance" is with the terrain itself and not 
Wits tie orey,ect..) . think that as you point out, the-= 


pS of 
from the project‘ view we could tolerate quite a bit of 


subsidence . but it's certainly not our intent that that, 


would happen and the techniques that we will use will 
be the best that we have available to prevent that from| 
happening. 

Q ALL right. Could vou 
comment on whether you feel that your needs for gravel 


might reflect.the fact that you are planning tobe 


located in an outer delta area as opposed to an upland 


area such as the gulf area? I don't mean a real up- 


land but a higher, drier area. 


In terms of quantity? 





A 

O Yes. For maintenance. 

A For maintenance. 

Q Yes. You've spoken of 
flooding for example. As a problem that might require | 
the need of gravel to maintain dykes that had slumped, 


eC. 
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A Oh. 42 get voux.question. 


I thought that you were asking about our intial gravel 


requirement. 

Q No. I'm talking about 
tha sy amounty +) this. 50),,000, cubic yards pen. years for 
maintenance. 

A YeSeael wbhmnk that that's 


| 


Verve Gaiase tous aye-that our: figure, thereof) 50,000 yards 


a year has definitely taken into account the fact that 


we have a few more problems that might come along than 


we would if we were in a more desirable construction 


area. 
Q Now can I refer you to 
ook 
your thick yellow’at page 2-56? In the paragraph 
entatled "transportation and logistics". ‘You're not 
going to have a permanent airstrip on the site? 


A That's correct, yes. A 


permanent fixed wing airstrip, no. 





| 


‘ 
{ 


Q That's what I was referring 
| 


to. And you contemplate using helicopters from camp 


Farewell to Niglintgak to bring personnnel in and out 


GLothe caci lity? 


A Vea Guess 5 


Q Now. You've said in this 
paragraph "fixed wing aircraft and helicopter flights 
within the Kendall Island Bird Sanctuary will be operated 
in strict accordance with the procedures to be agreed 


upon with land use and Canadian Wildlife Service offic- 


ials. Do you contemplate having to use some other 


mode of transportation when birds are nesting? 


| 
| 


| 
| 
| 
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Faulkner & Serra 
Cross-Exam by Bayly 


A We do not comtemplate 
that, no. Just to elaborate a bit on that. Durina 
current drilling operations in the area, when we do 
operate there during the critical bird nesting seasons 
we have certain restrictions applied to the use of 
helicopters, but they certainly have not been -- vou 
mnow= Seen fieito "prevent us from'tsing helicopters in 
the area of the sanctuary in which we are located. 

0 ANG “your *“-—"“will “you “agree 
with me that the fact that you have been given per- 
mission may not necessarily reflect whether you have 
some impacts on nesting birds? There may be some 
erade-Offs ‘involved in “the “o¥anting “6f “permission: 

A Oh} =) i cerca there is, 
yes sir. 

@) And will your environment- 
al panel, Mr. Ballem, be dealing with this question 
as it relates to this facility? 

MR. BALLEM: I would imagine 
that they would be able to respond to your questions 
in this area. We can’ only try and find out. 

A L ehink 
I could comment on that. Yes, they will ‘be prepared 
to address the impacts on the bird population in the 
area. 

Q I'll leave this area of 


questioning until that panel is on the witness stand. 


On pag4 of your evidence you refer to -- at the bottom 
recovered 
line --"liquid hydrocarbons’ during processing will be 


normally burned as plant fuel". Do yoy anticipate 
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Faulkner & Serra 


Cross-Fxam by Bayly 
that there would be any liquid hydrocarbons for sale? 
Promatheatwplant? 

A i’m not sure that I ‘know 
how to answer that cne. I'll give you my understanding 


NO». As we 


Ww 


of it at the moment and that answer is 


have stated in the evidence, I think in several places, | 


this is a very dry gas stream. There are very few 
recoverable liquid hydrocarbons in any event and we 


think that -- well normally there will be no surplus 


hydrocarbon if we burn yt as ~plant fuel. And we need -7 


well we need plant fuel rof some) sont, and. of course that 
could be raw -- well, natural gas itself or the liquids 
separated from it or some other source that we have to 
bring in. But provided that we go ahead with the 
scheme as we have outlined it here to burn the hydro- 
carbons as fuel -- liquid hydrocarbons as fuel -- there 
will be no surplus to either be disposed of or to be 
sold,so my impression at this BOLNG invtime is that 


no, there will not be any. 


| 


Q So the needs of the plant 


would be greater than the quantities you would antici- 
pate could be produced. 

A That ds correct, yes. 

QO Now on page 8 of your 
evidence, at the fourth paragraph, you talk about the 
rig substructure being supported on timber piles and 
that pile supports may also be installed under other 
heavily loaded portions of ‘the rig. Now I take it 
these are timber piles in both instances, are they? 


A Ves © gant thet.’ s fair 
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Faulkner & Serra 
Cross-Exam by Bayly 


to assume. That's what we use On current exploration 


operations and that's what my intent was when I wrote 


this. 

0 Could. it be that steel 
pilings could be substituted for timber pilings? 

A Most assuredly, ves. 

0 And with regard to your 
above ground feeder lines; is it possible, that those 
could be mounted on steel as well as timber pilings? 

A Yes sir. 

Q And with regard to the 
location from which you would intend to get timber 


pilings, do you have a number of options. 


A I think our official pos-= 


DELON yOn tat 16 that we —= we wilt not be going out 


and cutting piles ourselves as Shell or as a contractor 


of Shell, and that we would hope that there will be 


local contractors who can Supply our piling needs. And 


that they will be the people who search out and locate 


the suitable sources of timber. 


O So, in a sense -- and with-'| 


out trying to be unfair, you'd be passing on any 


environmental concerns with regard to the locations from| 


which pilings were taken, to the contractor and the 


government regulatory agencies? 


| 
} 
| 


| 


{ 


| 
| 
| 


| 
| 
| 
| 


| 
| 
| 


A EL think that's fair to way, | 


yes. | 


fe) On the subject of flow ner 


| 


have you examined the Possibility of flow lines being 


damaged or even ruptured because of floeding, or storm 
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Faulkner & Serra 


Cross-Exam by Bayly 
surges? 
A The possibility from what | 
angle, Mr. Bayly? We concede that yes, it could happen. 
Q And what steps have you 


C 


. | 
taken to ensure that it won't happen? Or to at least | 
; | 
to try and prevent’ from happening? | 


A Well, I guess pramarily, 
the protection against flooding will be the fact that | 
the pipe itself will be elevated above the ground to 


be 
a point that we think it will‘clear of any inundation 


by water that occur s and, in addition the pile support 
that hold it up in the air will be desiqned with -- 
to withstand the impact that we would expect that they 


might have to withstand. 


Q Now, I notice that your 
flow lines-- at least in your diagram in Figure 1 -- 
are located quite close to the river channel. Is that | 


the safest place as well as perhaps the shortest dis- 


tance between two points? 


A 1 Ene eS “fasar ienouch 


| 
{ 


to Say that our gathering system, when it's engineered, 
will attempt to take the shortest distance between the 
two points. As far as the safest place, I think that ! 
that is probably no worse or no better than any other | 
place that we could build them along there, sir. There | 
is very little change in elevation throughout any of | 
that area at the south end of that island where 


our projects will take will place. 


OQ Have you examined with 





relation to your designated placing of the flow lines 
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Faulkner & Serra 
Cross-Exam by Bayly 


the bank degradation in the channel? 

A NOtetoianyi si 
degreceot ach cenointiihotimes buththatnwalainbe under= 
taken. You're thinking in terms of erosion of the 
bank and eventually reaching our proposed pipeline 


COrridor? 


0 tates sriont. «at the 
bank caves in and the pipeline -- flowline is on the 
bank, then I'm assuming that the -- it will either 


rupture or you'll get these dips in it that will allow 
hydrate slugs to form -- which I understand is one of 
the dangers you want to avoid. 

A Absolutely.«)Siry weahave 
no definitive work on that at this point in time, but 
when that pipeline right of way is finally located, 
that point will have been looked at as best we can. 

Q So, it's impossible to 
Say at this point how far is a safe distance back from 
the bank 1in,terms.of,the life of the project? 

A Yes rosin. ylathinks that ts 
fair. tovsay, sat least trom.my ppointrtonnviews 

QO If you did have a broken 
fFlowline as a result of some accident, either one that 
was caused naturally hy a storm or perhaps by somebodv 
backing a piece of equipment into-one, what are the 
conseguences that could be expected. 

A We have some figures in 
the yellow book -- the hig yellow book -- and I won't 
try to find them now, but certainly the consequences 


are a release of a certain amount of gas and that wil} 
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Cross-Exam by Bayly 


depend on just where the break occur s and how longa 


a section of line is open. There is also the possibilty 


of liquids being spilled and we have put some numbers 


on that possible escapement in the yellow book, again. 


ANG wi) == that’ co che main, consequencesi of. i. | 
QO Te there a possibility if | 
fire? 
A I guess that there certainy 


ly aspsome possibility of a fire taking place. Yes six. 


Q Is there a possibility of 


an explosion? 


A T’m ca frardit cam fireal ly 


answer that, I guess I'd have to think that there is 
a possibility, but I'm not sure that I'm the man who 


can address that. 
Q We've -- perhaps the 


policy panel will be able to address this or -- 


THE COMMISSIONER: Do you have 


a policy on explosions? 

MR. “BALEEM: “Ll don tsknow sir, 
that there is an expert on that subject matter. 

MR. BAYLY: Well it might be 
something that Mr. Ballem could find out from his 


Client< 


MR. BALLEM: Lithink thats 
the best solution. We'll make an enquiry and put it 


on he record, 


QO Now, 2 understand that the! 


that the pressure will be in the order of 1400 pounds 


per square’ Anch?,, is that corrects 


| 
| 
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Faulkner & Serra 
Cross-Exam by Bayly 


A NOW 2 done thigike that as 
correct. That will be the desiqn pressur: a a: 
system as we see it now, Fut we are eee that 
from Day 1 in the field, we will be producing those 


wells at a wellhead pressure about 800 PSIG or slightly | 


im G@xGess Gf that so 1° wrll ‘be more in the 800 to o50 


range, I woulc suggest. 


0 Now, with regard to running 


into delivery lines and running into trunk pipelines that 


Carry gas, we hear from time to time that explosions 


can be caused and that there can be danger to life and 


the pressures, as I understand, are not as great at 800 


pounds per square inch as they would be in a trunk Vine? 


How do they compare with lines that run from the trunk 
line into say a community or a factory that is beinc 
delivered gas? 

A i'm atraia Eden t fave 
the total answer to that but I would guess that 800PSI 
is not an uncommon delivery pressure to have in some 
you know - city services £OYr Instance. “But 1. stand 
to be corrected on that if there's someone with better 
Inrormation . 

Q Perhaps if there is some 
ether information that Shell has,that Mr. Ballem 


could announce that at the appropriate time. 


| 
| 





| 


| 
| 
MR. BALLEM: Well, yes. Subject 


| 
| 


to this reservation, that Shell is certainly not in the-+ 
to my knowledge in the utility distribution business --| 
and I really don't think this was in our area of experti: 


but if we do find something different, we'll try and 
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help. 

Q Well locking at ‘the 
counsel table here, there may be somebody who rerresents 
somebody who wantsto deliver gas, Mr. Commissioner, they 
may bev able to help us out on that. .Now,.on this | 
qUecticn Orsline breaks is there a4 DOssi bility, Looking 
at page ten of your evidence that hydrate formation 
could cause line breaks, or will it only cause thes 
surges that you have described? 

A I'm not aware of hyérate 


formation being a cause of line breaks, no sir... I 





Suppose you're getting at the point of hydrate pluc | 
blocking a line and subsequently pressure buildina UP : 
behind that nluc to the point where it would burst the 
line. 

0 That was the idea that I 
had, yes. 

A That shouldn't happen. We, 
will have shut-down devices on the various wells that 
aye triggered on.=s triggered bysthe, detection of a 
rising pressure in the flow line system. In addition 
togthat foathink in the Niglintoak  area-in particular, 
those flow lines will be adequate -- or be close to 
adequate to hold -- withstanding the full wellhead 
pressure, even if the safety device failed. | 

QO On page ten adain, you 
have @ paragraph on methanol and corrosion inhibitor. 
And most of the evidence we've heard with regard to 
methanol from the would-be pipeline builders are that 
they would plan to discharge methanol into water coursed 


| 


t 
| 
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either onto .ice or at a.fixed rate’so that it would 
produce a solution of less than 1 per cent. And, vou 
havent “elected that, yeu ‘appear iiecbe. intending to 
inject methanol back into the ground and have you 
thought that there are environmental problems that 
have caused you to elect this procedure? 


A San, shimsnot suré we're 


Speaking of the same matter here at all. You're talking 
| 


of the pipeline companies disposing of methanol after 
use through -- 

Q They're using it for 
hydrostatic testing of the pipe and then talkina about 
discharging it into water courses. 

A let me clarity then. The 
methanol that we're'talking about here is methanol 
that's going to be stored at the plant -- or stored 
at the well pads prior to use. Methanol is a chemical 
that,.can be anjected into the gas stream, if, for 
instance, pressures and temperatures reach the point 
where you're getting near the situation when a cas 


hydrate would form. Injection of methanol into the 


system will depress that hydrate formation temperature 





! 
and therefore allow you to continue to produce that line 


where otherwise it might freeze up. So the methanol 
that we're talking about here, is methanol that will 
either be injected into the gathering line or into 
the well tubulars themself, if for some reason you 


were getting a cold flowing condition in the well 


| 


| 


itself. And the methanol that will be injected into eithe: 


the well or the flowline will be carried through the 


| 
| 
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gathering system to the plant and will be disposed of -- 


OG will go vinto the sales gas. 


0 The methanol will be sent 
south? 

A Theat LS Correct, ves, 

O Pernaps you and Arctic 


Gas in Foothills can get together, and that micht be a 


convenient was of disposinoe of their methanol? 


A Well, I think we're talking 


of different quantities. 

0 Could we turn to: paqde 
15 of your evidence? Tell me, how tall, approximately 
the willows are in this willow-herb zone through which 
most of the flow lines pass? 

A They are very short, sir. 
Knee-high, I would suggest. 

Q Well, you've talked about 

the 

you've talked about preparing’ right-of-way, clearing 


brush for an elevated line? 


A Yes sir. 

O Is it necessary to clear 
this brush? 

A NO. That's a very good 


ou have 
point there. This statement is rather a general one 


and I think a lot of the inference there doesn't 
Specifically apply to the Nig area or the type of 
Clearing that we would have to do. We -- I guess we 
do not anticipate that there would be any great extent 
of brush that would have to be cleared at all. 


QO And, I take it you've 
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considered that if you did clear this brush, you might be 
doing more harm than good in terms of inducing the 
thermal degradation? 


A Yes, sir. We're certainly | 


aware of that and I think it's fair to say that during | 
| 


the pipelining operation there will undoubtedly be 
some of this brush that's damaged, but we would expect 


that leaving it there and working around it is a better 


solution than removing it and trying to revegetate 





with something else. 

Q Now,.could' 1. ask you to 
look at Figure 3? It appears from the lines in Figure 
3 as though certain activities will continue twelve 
months of the year. Are these lines meant to show 
Phat? 

A In general... i.thinkethat 
was the intent. Do you have a specific instance, mr, 
Bayly? | 


QO If we look at the construc+ 





tion activities, starting in what I would guess is | 
around September of 1978, somewhere after the -- some- | 
where around three quarters of the way through 1978,-- | 
A Yes sir. | 
Q It appears that these : 
construction activities and these installation of 
field erected facilities will not be a winter or summer 
constructionproject, but will continue until the job 
is finished? 


A Yes, I think that what we're 





talking about there are field facilities that will be 
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erected on prepared surfaces of some sort, and wouldn't: 
necessarily continue during that entire time span but 
in our estimation, could be carried out durinc that 
Span, if required. 

@) Well, have vou had any 
discussions or ak oak oe the Department of | 

e 

Indian Affairs that you'll “able to get land use permits | 
to keep on this schedule? 

A Well, to turn it around, 


we've had no indication thus far that permits for that 


Sort Of “activity wouldn't be ‘allowed. 


Q You usually have to test 
that. by making an application though, don’t you? | 


A I would expect so, but 





I think there are certain precedents? for instance, 

in building rig foundations for exploration rigs, we 

have been active in that area during -- I guess you're 

referring to the critical summer months, for instance? 
QO Yes. | 
A And have had construct-- 

small issue construction equipment admittedly, but 

construction activities ongoing during that period. 


| 


QO Well, do you direct eeP hes) 
of your thick yellow book and your evidence to the | 
Land Use Advisory Committee, or do you just expect them | 
to read them and send you a letter saying that you will 
or won't likely be granted the land use permit that yor 
haven't applied for yet? | 


A We have not directed copies 


of that directly to the land use authorities. We undert+ 
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stand that these applications will be reviewed with 
the appropriate authorities, and yes, certainly when 
the time comes fo Carry out certain operations, we 
will have to file further permit requests. 


QO Well, I would anticipate 





and you CaN (COrrect Me ai Tim wrong, that you will 
have to go and test this out to see whether your cons- | 
truction schedule is: likely tobe one that you will fe 

| 


allowed to follow. Would that be fair to say? 


A Oh, I think that's very 
fain to say, yes. 

QO And you have no indication 
one way or the other from the government that this ea, 





be permitted, except for silence? 

A In my experience, yes, 
that's correct. We have had very little reaction to 
information filed by the companies as to whether the | 
sorts of things Shan eee will be allowed. | 

Q Now, I note that you | 
restricted that to"in your experience ‘and perhaps Mr. 
Ballem could indicate upon investigation as to whether | 
this is in fact the experience of the company, or whether 


I 
| 
| 
j 
| 
| 


| 


that somebody else's department. 
A Pthink ==" iim 


speaking for Shell when I say that. I am not sure what 


! 


talk there may -- what the per -- communications there) 


| 
may have been between governments and the other ame | 


that are represented here for instance. 
Q All right. So when you 


say, "in my experience", you mean in Shell's experience 






‘motty Tee ee biisodius 
“ow \enoisexeqo 1 phere: IBS ¢ i 


iT 
usieaaas #8 . 





sasaiolins biuow ear Ae 


{fiw BOY tenz ono wt 2k sill pa, sal a a 


. ieee ~ ee 7 
~en0> tuoy tedtatw e928 od duo sits deo bas aaa ? - _ 


aa 
ed [liw woy tarde sao 9d 62 alata ei Biubedos “nobdouss ; -_ la 
Svyse of tint od dans Blvow Jwot to ‘oF eancit Lie \® . : 
é ’ a Pry ie Shs a iau 
ysov ea'tedt Anid? I ,ao A 7 ia EN 
: v3 Aa 1G, 7205 : 7 
moy \yse oF thst +e" eae 
a & | ic; eet 
notisoibmi on eved voy Sa 9) . se 
| Li bw ekdt tect tnamnxovop oft mort tedto ont 20 ‘yaw S110 ihe ; 
| 1 
Saonette tot tasnxe Sotsinasa ed - 
he ved 
.2oy ,Sonetisaqze ym al A " 
of 


ott xeddertw oF 864 a5 insamoo eft yd befit aoLasmtotat 


hy 
aw ee EL ey: i 
12 


‘ : r | af a 
| ot mottosex1 of33il yrev Bed even OW .460%200 e'jsds oe 
< mas 


_bowolls of Iliw eseluteoq 'tedt apaifa Io e108 





) 
| voy sent ston I wor Q : 4 
| +2 eqadzeq ins" eonetzeqxs wwoy at" o+ gsdt betobiteex 
| ternstoniw of AA toLtspitesvat nogts gssoibni biuo> molIsa _ x 
is 10 yesqmom sis to sonelteqxe ef? tost mi ef eins 

| _dnomtisqeb e'sels ybodsinoe tsrid : 

m'l =~ Anids 2 i auieme ol 

jefiw exve gon m6 I .38d ybe I asdw {lode to% prinseqe 


ered? anottsolaummon -- seq edt 3sdw -- Yam etorid Ais 


«2 a ry : 7 . ; 
.sonsteni 101 sten bsthees14e7 S16 todd 


voy nmedw of ~tipis Ifa 9 
peas fA ni’. ra 


~ 


‘i stodjo oft bns etnemaievop asewted aesd eved yem 
‘a . s 
Bes e'fteta nt neem voy ."eonalzegxe mal 





17506 


Faulkner .& .s 
Cross-Exam by. Bayly 


A Yes sir 
O EP vour sak Faourrey (== 
your processing facility actually only last twenty 


years, what are you going to do with it at the end of 
the twenty years? 

A Well, we have some comment¢ 
on that again in the land tenure application here, but; | 


i 
| 
| 


it will be our intention to dismantle and make safe 


the facility and remove basically the process parts. of 


the system, and if you'd allow me, I might just find 





that particular passage where we make some comments 
and address myself to that. 
@ LT think a towat 272) sperhaps . 


A Yes, I believe that's | 





right. Page 2-72 in the land tenure volume. 

Q There's no mention in that | 
of whether you Gee ea enerar ion program or even if | 
one is possible. It talks about restoring the right- 
of-way, but I'm not sure that that covers that point. 


A Well, I guess we had intend+ 


ed that where we say things like "right-of-way will he 





restored" the intention is that if there is a re-veqge- | 
tation required, it will be carried out then as well, : 
but we have there five general statements regarding 

how we would abandon the certain facilities -- the 

wells, the elevated pipelines , the plant and so on and | 
so forth and that summarizes generally the fer eee 
ment procedures that we would use. | 


Q Would you be burying any 


Of the .stutl. yAny things that couldnt be salvaged or 
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Faulkner & Serra 
Cross-Exam by Bayly 
Cross-Exam by Scott 
that in the opinion of the company weren't worth taking! 


back south? 


A IL guess the only thine's 
that I can conceive of being buried would be the normal | 
| 
Sort Of things that a4 person might dispose of ‘in’a | 


jJand talivarea. but f would think that the bigger 
components would certainly all ao south. botbabagt 
maybe some scrap metals or some scrap materials of | 
some sort might he left here, but that would all be | 
governed pretty oR We best Oe bodies too, I'm sure} 
QO Right. I realize things 


have come a long ways since the CANOL pipeline was 





built, but even nowadays there are dead vehicles and 





this sort of thing that aren't worth salvaging and 
oil drums, etc that seem to just find their wav into | 
heaps rather than into either land fill sites or onto 
barges going south. Would you anticipate this being 
something that would be at least a visual impact on 
the north! 

A ican t cConcelve Or Us 
trying to get away with anything like that, Mr. Bayly, 
and I'm sure we wouldn't be allowed to if we did try 
5 Bs ee 

MR. BAYLY: 

Rignt. Those are” all the 
I have. Thank you gentlemen. | 
CROSS-EXAMINATION BY MR. SCOTT: | 

O Would you 
turn first to Figure three in your evidence, Mr. 
Paulkner? First of all? IF tmderstanc that’ Shell, atong| 


with the other companies, has madet°the government an 


application for a land tenure agreement? 
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Faulkner & Bavly 
Cross-Exam Dy Score 


ys Tice ss. & ecty’ The 
three*companies ‘individually have made these applications 
yes. 

C And your bidq vellow volume 
is indeed material filed with the government in support | 
ofthat appl ireéation? 

A Yes,oan fact Wt Ts*basically 
the application. | 

| 
O Yes, (a7 right. And in | 


due course if all goes well, I Pake@®it that it's your 
assumption that some land tenure aqreement will be -- 
will be granted? 

A Yes sir. 

Q And® Fetake- it *that *you 
wouldn't move very far along your construction proaqram 
until that had happened? 

A LT thank=that’s a fair 
assumption, yes sir. 

QO And looking at the work 
that you™ve set out on figure three, I take it that | 


substantially none of that work would be done until 





an agreement or an undertaking to obtain -- to be 
granted an agreement was in your hands? 
A Speaking from Shell's point 


of view, yes I think that ts absolutely “Gerrect. We | 





will proceed with the Phase 1 engineering that's ea@atis 
fiedVhere “prior Slo’ *'that “time; but, “beyond” that re°-- 
we would not commit to any expenditures or many expendi+ 
tures without having a fairly firm assurance that we 


would be allowed to go ahead with our project. 
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Faulkner « Serr 
} rf 


O Well, let's\stee tis 
unoderstancd..)' Doe “vyou tell wwe “thet cu worl teh. Jt ie 
Phase F enginééring without any undertaking or assurance 


about a land tenure agreement? 

A Vestisarms) "Were. preweaning 
now aco Wo. 50ut andr inGs tha Gyoutiae that ani Wiidoebhase 
l engineering for us, and we expect that we will have 
him selected and we will be workina with him before we 
get approvals. 

QO But as to Phase 2 engineer 
ing and the other stages that are shown on your chart, 
you wouldn't proceed without either an agreement or a 
fairly firm assurance that you were qoing to get one? 

A Yes, "sir Wow if this 
is important to you, you may wish to address that to 
our policy witness again when he appears. 

Q Rey wareht. 2 

A It's my understanding that 
we would not proceed very far without that agreement 
in hand. 

oO And as far as you know, 
at least, and we can deal with the policy witness 
later -- there is no assurance at the present time 
that you will get such an agreement? 

A THAe Ls (correct ¢ 
Q And I take it also that 
you wouldn't go very far until you determined whether 
One” Of “thewapplicante for “the teonstrmicticon of ta ttrunk- 
tine was "going “torgst “its land Yard Pts "NEB approval? 


A Sir, as I understand the 


a 
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Faulkner & Serra 
Cross Exam bys Scott 


the procedure, none of the proposed aas develonment 
projects will get land tenure approvals until a 
gas pipeline approval is caranted. 


QO Wedd whated! ma tring, te 


| 


simply get out is, what I understand to be the situation) 


namélyethisas-sthatywyoulre notsqoingetordo sete work 

beyond, Bhases,onejuntil Shell~hasea land: tenure~acree- 
ment. orsasprettysgood,promise of one and until)a pive- 
lane applicant has got)all the appropriate.apprevais? 

A Yes; 4617r. 

0 OK. Well now, looking at 
this chart, when do younanticipatésthat the tenure 
agreement will be granted or assurance given that one 
will jbe-granted?\--seLookingnatthaiswcharte 

A I think the basic assump- 
tion that has gone intokthisyesir® asithatuwe’ would 
havehthat approval late in '76 or very early in '77, 
at the very latest. 

Q And would those be the 
same dates for pipeline approval? Are those the 
assumed dates as well for pipeline approval? 

A Nohodadens te think that 
you should make that assumption. 

QO Well, what, I'm sorry. 

A I would just be stating 
personal opinion if I ventured anything on that, and 
for basis of presenting some sort of a construction 
schedule, we have made a -- I think an independent 
and arbitrary assumption about when we might get our 


approvals and I don't think you should attempt to tie 
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Faulkner & Serra 
Cross-Exam by Scott 


this figure to any pipeline approval schedule that FOU 
might shave. 
@ NOe MEE Vin sorder to 


make your assessment about when you are coing to start, 


you've already told me that you have to make a guess or 


date 
a judgment as to your land tenure agreement’and you 


have to make sa ijudgment «as to when Arctic Gas --— I 
shouldn't say Arctic Gas -- as to when one of the | 
applicants is going to be approved by the appropriate | 
authorities? | 

A Yes sir. 
Q KAM perones, yNow Deatake ait 
that you've made those assumptions and they come down 
topehisye~ that sthose two.approvals an be available 
some time early in 1977 at the latest. 

A Yes; = think that’s fair 
enouch. | 

0 Ae Bue ht3 

A And if they aren't avail- 
able then, this schedule becomes obsolete. 

O A lileeeieh tt. cxwelel, ynew, 
what is your judgment as to when those two things will 
be done? 


A Sivigw bm snot sure «that 





my ~ Judgment on ‘that is of any real importance here. 

Q Well, we can only tell 
that after we hear what it is. What I'm getting at,is 
I would like to have from Shell as realistic a construct 


tion schedule as possible and that depends to a certain 


extent in knowing when you anticipate you will be able| 
| 
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Faulkner & Serra 
Cross=Exany by Scott 


to begin. For example, you can recognize that the -- 


your commencement date iS going to determine ultimately 


youn Costes. —— assuming, inflation carries .on. 
A Yes sir. 
QO So what I'd like. to, know 


is what is the company's best judgment as to when it 
may reasonably anticipate a land tenure agreement or 
a decision being made about that. 


MR. BALLEM: If I may just 


interject there, Mr. Commissioner, I think that implici 


in that is the company's judgment of when a pipeline 


permit may be issued, and I think the witness is saying 


that he doesn't feel qualified to speculate as to that. 


Possibly the policy witness would feel that he could. 
But..L don’ weally think it's a proper question to be 


directed at this witness. 


THE COMMISSIONER: I think there' 


a Jot in that Mr. Scott. What does Mr. §aulkner's 
ejeuNgu hele Merk 
MR @sSCOTT. J Lidon it insist 
on Mr. Faulkner's opinion. Indeed I don't want his, 
TL wont, Shells: opinion and I don’t care which officer 
of Shell it comes from -- if the policy witness is 
going to be able to us the corporate judgment on this 
matter ~— 2'11 be grateful and I'11 wait until then. 
MR. BALLEM: Well it 
may be that there is no corporate judgment on that, 
butielietis walt.~till then... L think it might be more 


appropriate. 


MR. SCOTT: . Well now, Mr. 
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Faulkner & Serra 
Cross-Examaby Scott 


Faulkner, yometold Mr. Bayly that you were unable ‘to-—— 
or that you did not have any estimate of the tonnaaes 
that would be involved in construction of the project 
that is here described. “Did IT have thatrcorraéctiys | 

A Yes ,cbhat "secorrecthsite 
I personally do not have them here. Now, we have | 
volunteered to provide those and, during the coffee 


break I had a chance to chat with one our other members 


and we can in fact provide estimates, in inverted commas, 


| 
| 
| 
| 
| 


inpfantriveshortaorder’ 





0 Righit . 

A They are ball parkish type 
estimates. 

Q I would presume that those! 
estimates will be Seis be obvious to say it, but 


all inclusive, that is,all items to be brought 
into place will be considered? 

A Yes, Sir; as far as we 
can see them now. 


Q Is it possible in the 


| 

| 

| 

| 

| 

| 
same way to obtain for us any "estimate" of your barce | 
requirements? | 
A Well, the figures that we | 

| 

have undertaken to provide are basically going to be | 
tonnages which I think either you or we can then 
interpret pdasbfaraasdbangebrequirementss 


Q i 'dalakeayouftonde that; 


if I did it, no one would pay anywaktentioneto my 





conclusZientbut ziiyourdocat, sowhttweliiberthe judgment 
| 
of Shell and I'd appreciate it if you could do | 
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Faulkner & Serra 
Cross-Exam iby Scott 


that. or me. 


A I feel confident that we 


can provide you something there, sir. 


@) Do Tuncderstand that the 


only barge traffic that“you*re going to have that’s 
going to come around the top will be barges carrying 


the modules for your project? 


A The modules and whatever 


other equipment might convenientlv be carried on those 


barges that carry the modules. We do not at this 
time anticipate that we would go to a total sea-lift 


for instance. 


Q BUC take at that tne == 





| 
| 
| 
| 
| 
| 


| 


that that route is for the modules and while you'll ia 


up the barges -- all other transport will come via the 


river: 


A Thats Our best estimate 


at this time, yes sir. 


@) What Other sort of Materiza 


or equipment might you carry with the modules on the 


barges? 


A Well, il think that would 


depend very much on just what might be available at 
thet time, but ‘titings that 1 can conceive OL, for 
instance are,oh,flare stacks, maybe some tanks that 
were prefabricated and brought around, or materials 
WLeeywhicnm tO boild tanks or material of that sort. 

Q How about fuel? Or is 
most of that going to come down the river? 


y i think 12's fair to say 


| 


| 
| 
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Faulkner & Serra | 

Cross-Exam by Scott | 
that we estimate now that our fuel would come down | 
the river and I think the only reason we would choose | 


to bring it around via ocean would be if there were some 


| 
problem in getting it through the river route. 

Q Well, now, you were here | 
I gather when Imperial Oil gave evidence and was 
examined yesterday? 

A Yes sir. 

Q And you heard me ask 


their witnesses about the numbers of persons that 


would be required in respect to their project. 


A Yes sir. 
Q And you heard me divide 
up with them their project into three portions -- first 


of all the construction phase, the second the breaking-~ 


in phase and thirdly the operation -- the routine 


| 
| 
operations and maintenance phase. | 
A Yes sir. | 
Q And do you -- can you make | 
those kinds of divisions in respect of the Shell 
project? | 
A I think the same divisions 
apply. I'm not certain that this break~in phase, as 
; , a cee eee ; 
you call it, 18 necessarily a significant phase or is | 
not necessarily very different from the operations | 
phase, per se, but yes I can make those same ae 
Sirs 
Q Can you let us have your 


Manpower requirements in totality for each of those 


periods? 
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Faulkner & Serra 
Cross-Exam by Scott 


A fen Slr, 2 Can't per= 
sonally, but I understand that one of the subsecuent 
panels is preparing that sort of information. 

O CouLe- you turn, to page 5 
of your evidence? 

THE COMMISSIONER: What time 


LS Pt PMPs -SEott? 


MR. SCOTT: Twenty five to one. 


THE COMMISSIONER: Don't you 
think we should adjourn for lunch? 

MR. “SCOT? * I"m agreeable. 

THt COMMISSIONER: All right, 
twor"o! CLOCK: 


(PROCEEDINGS ADJOURNED TO 2 P.M.) 
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cop kee © petra 
Cross-Exam by Scott | 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. BALLEM: Mr. Commissioner, | 
Mr. Bayly asked Mr. Mainland if he could sort of list | 
the 100 tons Of miscellaneous on page 2-24 of the | 
information in support of the land tenure application | 
under the heading, "Drilling materials", and I'm now 
in a position to put that on the record, if I might. 

THE COMMISSIONER: Fine. 

MR. BALLEM: It's lubrication 
and hydraulic oil, 20 tons; glycol for the conductor 
pipe refrigeration system, 10 tons; and then the 
remaining balance of 70 tons is comprised of conductor 
pipe, float collars, shoes, centralizers, and something | 
else -- and stop rings, cementing plugs, casing hangers, 
bits and stabilizers, and lumber. That comprises the | 
100 tons of miscellaneous drilling material. | 
| 


MR. SCOTT: Have you finished, 





Mr. Ballem? 

MR. BALLEM: Yes, I have, Mr. 
S COL C.s 

MR. SCOTT: Mr. Commissioner, 

I had some filings to make this afternoon but I don't 
have them here. I've asked Miss Carriereto get them and 
when she brings them over I will make them. 

Q Has Shell given any 
consideration to whether it might utilize in transporting 
supplies and equipment, the Dempster Highway or the 
Mackenzie Highway, if they be finished in time? 

WITNESS FAULKNER: We have 


not considered them at this point in time, and I guess 
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as Faulkner & Serra : 
Cross-Exam by Scott | 

| 

-- well, the answer to that is "No," we have not | 
| 


considered them. 


Q Well, with respect to a 
Dempster, why not? 

A T'matraia Tiveantt 
really answer that question. I am not prepared for it 


and I don't have a good ready answer for you. 
Q At page 5 in your 
prepared evidence in the second paragraph on that | 


page you deal with the crossing of the Kumak Channel 





and I wonder if you could tell us what the problem is 
at that channel that you perceive? 
A Yes sir. Well, I guess 


the main problems are the shape of the channel itself. 


| 
In the land tenure document there is an appendix which 
shows some channel cross-sections taken at various 

places there. I think the gist of the problem is that 
there is a large flow through that channel and due to 

the flow characteristics of the stream in that area, 

the deep part of the channel lies hard up against one 
shore there, and in going from the dry land into the 
channel you drop very rapidly to deep water, something 

in the order of 60 foot of water, I believe, in just 

a very short distance. Being also in that region 

there is discontinuities in the permafrost table 

through there, and I think that -- well, in summary 
that “Ss™thebasic problem “trying *to-getwa satistactor 
entry into the ground and making sure that your installa- 


tion willl ‘remain antact.! Bt Books) as? if wit Should? be 


a stretch of the river where erosion, you know, could 
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Faulkner & Serra 
Cross-Exam by Scott 





be a very serious consideration. | 

Q Well this, I take it, | 
is a local problem that is apparent in that stretch of : 
the river. 

A That Ss Jon) that srieton | 
of the river particularly, yes sir. | 

Q So that the problem is | 
the construction techniques and know-how required to 
een Shoe ieR ot Ste 

A Thats. COrrect, yes sir, 

Q The problem, I take it, 
has nothing to do with the behaviour of raw gas in the 
pipe as opposed to the behaviour of compressed processe 
gas. 

A That has some bearing on 
the design, certainly, sir, but the major problem that 
we see is trying to cross at that physical section of 
the river. 

Q What bearing does the 
fact that you're carrying raw gas have on the existence 
or solution of the problem? You said it had some; 
and I frankly didn't understand how it could have some. 

A Ohy. well, |i Ehink whar 1 
meant there is in looking at any river crossing, a 
buried river crossing, the fact that we are transport- 
ing raw gas and the fact that there can be liquids 
dropping out and accumulating in the low spots in the 
line, or the extra hazards perhaps of hydrating off 


one of the physical characteristics of the terrain and 
the line under the river bed, these sorts of = 
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Faulkner & Serra 

Cross-Exam by Scott 
tions have to be taken into account at any river 
crosSing. 


Q Yes 7 Dut what ws at 


Stake there is the extent of the risk, if there should 


be a difficulty or trouble; that fact does not make 


the aossing more difficult. 


A Mes, TI guess rthabts brair 


to say /Ssir. 
Q lt*s not more difficult 
to cross because youlare carrying raw unprocessed gas, 


than if you were carrying compressed gas? 


A No, the physical construc 


tion is no more difficult one way as opposed to the 
other. 

Q Well now, you say that 
to respond to this problem you may go to a suspended 
structure. Now what sort of structure did you have in 
mind when you wrote that? 

A That's a preliminary 
statement, sir, but there are -- there certainly are 


Suspended type stream crossings; the sort of thing 


one might consider is, well almost a suspension bridge 
type of an affair with fixed supports on either bank of 


the shore and the pipe suspended -- well, supported by 


those supports through a series of guy-wires or some 
such arrangement. 

Q Have you done any work 
astwebnonmp lane, forwthaty kind ‘of ithing? 

A Very little, sir, very 


Little. 
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Q Well now, all tid leads 
me to the second-last sentence in that paragraph: 
"Gell intends to carry out additional work 
regarding the feasibility of drilling and 
tying in this particular well and understands 
that a rigorous examination of the proposed 
river crossing design would be carried out by 
DIAND before“construction permit would be 
issued. " 
Now, leave aside the first part of that sentence, 


which relates to the additional wrk that you're going t 


do, and I ask you to zero in on your understanding that 


‘ 
| 


DIAND. Where did you get that understanding from? | 


a rigorous examination of the design will be made by 


A Well, I guess we've 


taken something a little bit out of context here, sir. 


| 
| 
Before we get permission to go ahead and build anything! 
be it this river crossing or our proposed dock or our | 
road system or anything like that, we will have to 
file for a construction permit that will be granted by 

Indian Affairs & Northern Development and I guess 
the point I was trying to make here is that -- was to 
reiterate that we know that our design or any design | 
that we come up with for that crossing will be 
closely examined before we get our approvals. 

Q At what stage of the 

process is that done? Will this be done after final 
design of that crossing has been prepared? 


A Yeo Sif, ‘that. Ss, COrrect,. 


| 
| 
Q “mM SOrcy, govahead,; | 
| 
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A I was just going to say 
that in our discussions with DIAND, the construction 
permit is something that will follow, well, approval 
of our land tenure application and before we go ahead 
andastant;tosdos,anything, physically on the ground. 

Q So would it be correct 
to say that as a result of your discussions with DIAND 
you have concluded that before permits are issued, 
for individual crossings, you will be obliged to file 
in effect, final design for those crossings which have 


to be approved. 


A Yes. sir, that’s. correct. 

Q Yes, and so the approval 
to which you refer in that sentence is not related 
to this, particular, crossing, but is .the kind of 
approval that you understand will be necessary if you 
have other crossings to make as well. 

A And not only crossings 
but! viwtuallsns any sconstruction that 2s regquired.on 


this. project .at.alLlL, isin. 


QO Now, are you aware 
whether this plan -- perhaps you're not and if you're 
not you can certainly tell us -- whether this 


crossing at Kumak is any worse than literally hundreds 
of crossings of rivers up the Mackenzie Valley which 
the applicants will have to make, or do you know 


anything about that? 


A I am afraid I know 
very little of the applicants' particular problems. 


I frankly can't answer that question. 





i 
























| béecacie. “ania sottsnilgqqs sxam it Sh 
alae stats saab b a ienaie 

toeiz0o ad ti bivow 08 6) iy wages. OF tna 
| GvAIG ritiw anoieeuseib awey to Sivas 4 om, 350 vse of it ie ae 
| ,bovess e186 ad inte etcted. gait Bebuloaoo eved voy iv : Ie i 
efit of bepilde ed Iliw poy ,apmieeoro levbivibal 103 ana 
evead doidw apaiaeors seodt 102 apleeb Isalt toette ni + 


il sbevoiqgs ed ot | frp 















stoetx109 2¢'tsd3.,1fe esY A ae el en fcr? 
Isvouggs edi om bas ,20¥ re) _ r et ee 
betsiox jon al eonetnee tert ni x98 poy doldw ot ‘L Hep 
to bonin sad 2i gud ,pnieeors aatodivuse Bale a | her a 
voy it yiseaspen sd Iilw bostersbay soy Jtsdt Iavougges | al me oa 
ilew as sism o+ epnteeors tedgo svsd Aye’ 23 
| epnieso1s ylno jon bnAé A Vet 
mo betispex ei ses nolsouisanos yas yilsustiv tod der 
tte ,ifs 3s tosfotq sids | ian Es 
Sitsws poy Sis ,wou 0 ifs 
s1'voy 7i bos ton sx'voy egendteq -- nsiq sina szeAdstodw lee cas 


eidd tedjedw -- es Lisa yinisjze9 nso noy ton 
abetbaud yiisietil msdt se1ow yas ei Asmut 36 paieeors 
doldw yel{sVv sisnedosM sad qu exevix to epnateaocio to 


wont voy ob to ,sAem oF svesd Litw etnssilgqgs eds 


Stadt tuods paintyns 
wood I biszis ms I A : ; 


| s@meldoxg 1sfuottisq ‘atasoilqgs edt 20 eft3tt yx yey 
—_ 7 7 


— ee a 











-noljesup tsa tewans 3 9 yiadnss2 rT oi 
| ao ae 
7 . a > j- 


: ; | _ aa 


WE >Re Pepe rig 





17523 | 
Faulkner & Serra 


CYoss=Exam by Scott 
Q May I ask you to turn to | 

page 2-14 in the large volume and I'd like Simply to 
read paragraph (a) at the top of the page and then ask 
you to comment on it because frankly I don't understand 
what your company is saying here. 

"The construction and operation of the wet 

gas gathering line that would be required 

between Taglu and Niglintgak, if facilities 

were to be shared, posed many potential 

technical and environmental probdems that are 

outside the applicant's area of expertise. 

The construction of the several major river 

crossings that would be required along the 

route was one particular item of major con- 

cern to the applicant. Shell believes that 

a transmission line operator should be able 

to construct and operate such a line, parti- 

Ccularly a dry refrigerated buried line such as 

proposed by the two companies who have filed 

for permission to construct the Mackenzie 

Valley Gas Pipeline, with less environmental 

impact than Shell could construct and operate 

a heated above-ground gathering system." 
Now first of all, that line is shown on one of your 


figures in your evidence, and what is that for? 


a 


A The line the way it is 
shown on our figure? 

Q Yes. 

A That would be a line hat 


would transport the processed gas from the Niglintgak 


ecat 
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plant into the major transmission system. 





Q And at Taglu? | 
| 


A Well, we anticipate that 


that's where it would be tied in, but we have no 
control over that particular one. I think that Arctic 
Gas' latest filing shows that as one of their laterals 


though, yes. 





Q And the original scheme 
was that you would -- that you, Shell, would construct 
and operate that. 

A Yes sir, that's correct. 


Going back to that October '74 submission, which I 
think the Commission has in their possession - 
Q And the present scheme 


is that in fact it should be constructed and operated 





by one of the applicants. 

A Yes sir, that is correct. 

Q And your understanding is 
that it therefore becomes part of the applicant's line: 

A VYesesir, that..c Correct. | 

Q What is the problem that 
yOu, reter to, Lf 1 may say so, a little indirectly in 
that paragraph? 2-14, sir. 

A It's hard to say one 
specific problem, but there are several problems 
associated with, first, building and then secondly 
Operating an above-ground wet gas transmission 
system, I think we could enumerate quite a few of 
those, but some of the most serious from an operations 


point of view are the possibility of developing hydrate 
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stoppages in that line and subsequently removing that 
blockage, particularly in the cold winter months. It's 
aqiffticult to accomplish much of anything in that ec 
and if for some reason, flow was interrupted, for 


instance, it's a very real problem to keep that line 


unplugged if you did have a field upset for some 


| 

| 
reason that meant that you were no longer transporting 
gas through that Line, you know, continuously. 

Q Well, Mr. Faulkner, 
you're talking about operation now. Let me just see | 
if I can put my finger on what might be an easier | 
explanation and perhaps you can tell me. I take it 
that this line was originally drawn at a time when you 
did not intend to have a processing plant at Niglintgak 

A That's correct, sir, 
yes. 

Q And therefore it was 
smply another gathering line that would take gas to 
Taga. 

A That's correct, yes. 

Q And gathering lines are 
your business. 

Yes sir. 


Or among your business. 


M-hm. 


OD pe DO OD he 


Then when you decided to 
build a processing plant, this became unnecessary, if 


yOu Will, as a gathering line. 


A Ithink we're getting at 


things a little backward here. 
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Q Maybe. 

A What was your question 
to me? 

Q What I am asking is you 


Suggested in this paragraph, you suggest in this 
paragraph that there is some engineering difficulty -- 
A Yes sir. 
Q -- involved in construct- 
ing that line. Now as we haven't heard from either of 


any 
the applicants about “engineering difficulty involved 


there, I'm interested in it. Is there some engineering 


difficulty, or is it simply that when you decided to 
build your processing plant this became a much more 
appropriate thing for a common carrier to do than for 
you -to do? 

A NO" Sir, Lethink you're 
taking things out of context here, We arrived at 
a decision to construct a separate plant rather than 
to go to Taglu, as had originally been proposed after 
consideration of a number of alternative schemes. 

I think that this paragraph that you have read here 

is part of an overall section in which we have addres- 
sed ourselves to some of the reasons why we have had 
this about-face. We have not backed off going to 
Taglu because we were afraid of building the line. 

Q T'm not suggesting that 
your decision to build a processing plant was arrived 
at because you were afraid to build the line. I'm 
simply saying that when you decided to build a process- 


ing plant this line to Taglu became more appropriately 


| 
| 





| 
| 
| 
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the responsibility of a carrier rather than a processor|' 

A Allo pignt, ves, “Lt that's | 

your question I apologize for misunderstanding it. Yes, | 

| 

that's right, we -- once we have made that decision to | 
build a plant at Nig, we are basically producing opener 

quality gas at that gas plant and as with gas plants | 


anywhene lelseys ltiismay goods and, logiicalk point at: which 





to deliver. 
Q in*short,) wou ldiaitibe 


correct to say that you're saying to the applicants 


"Look, we're in the processing plant business now too. 


Pick it up here, not somewhere else." 

A VYosuisiivls But <- donit 
think it's quite as arb&ftrary as Bnei 

Q Limi sure svireisn’ tt 

A vou know <£<1 ftthink’linm 
plant transmission line situations anywhere, and it 
can be in the delta or anywhere, there is usually a 


penalty paid by the producer in the way of a higher 


tariff or some such thing in order to have the trans- 
mission line come pick up his gas, and I'm sure that 


-- well, I better not say "I'm sure", but I anticipate 


that this will be one of the considerations in the 
producer, transmission line operator discussions on 
constructing that line. 

Q Well then, is it now 
really correct to say, as I understand you to do in 
the second sentence, that what turned you off was 


making these major river crossings? 


A No csi | vehate'rs)sjustcone 
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of the problems, one of the considerations that went 




















opposed to the buried line carrying chilled dry gas. 


I think that there should definitely be more concerns 


iImtoue= wel MPi in sSorry% 
Q What —"ir getting at, | 
4 Mr. Faulkner -- 
Rie 
i A No,’we're talking strictl 
6 | about the transmission line from Niglintgak to Taglu 
a and who builds and operates it, I think it's a case | 
| of who is best at that sort of thing, and who normally | 
9 does it. Gas transmission is not Shell's business 
| at this point in time, and -- well, I think that's the 
| basic philosophy. 
12 Q When you say that there 
| areitiver gcerossings =-—Nand*if'm"summarizing” == “that | 
were items of major concern do you really mean that 
15 | liteally, that one should have major concerns about | 
| those river crossings, or do you mean to say, "We | 
don't think we should be in the transmission business." 
| A Well, first off we don't 
| want to be in the transmission business, that's a major 
20 faclewettiere.stemhe second thing, ¥*think) i's "that we're 
talking about two different types of lines here, the 
hot above-ground line, hot wet above-ground line as 
| 
| with operating the former system -- well, yes, basicall 
26 Operating the former system as opposed to the latter. 
27 Q So you judged it to be 
28) an operational difficulty rather than a construction 


aqaitracultyt What I'm getting at is,if there are 


construction difficulties in these river crossings tha 
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Faulkner & Serra 

Cross-Exam by Scott 
you know about, would you tell us about them so we 
can ask the applicant how they're going to deal with 
them? re on “heMother Hand “it'siijust athathyouw 
simply want to be out of the transmission business and 


| 


youre ‘concerned about Operating -= I’m not so concerned 





then. 
A Sir, you've got me backed 


into a bit of a corner and I'm afraid I'm not explaining 





myself very well. reguesss She Piascconcernni;—-awel ky, 
first of all, I think we're comparing apples and orange 
If it came to pass that Shell had to install that, 
shall we call it transmission line lateral, and transpor 
finished gas from the Niglintgak plant to whatever 
tie-in point the transmission line operatorswanted 
us to bring it, we, I think at this point in time, we 
would be building a below-ground refrigerated system | 
the same as the applicants propose. ! 

What we are talking about in | 
this paragraph (a) on page 2-14 is a comparison of | 
different systems. The wet gas system that we would | 
have been operating if we had to take that gas to Taglu 
for processing, and therefore I think that some of the 
things that I may have said here in the last few minute 
you know, have a combination of those things, built 
into them. 

MR. SCOTT: Those are ‘all the 
guestions, thank you. 

MR. BALLEM: I have no re- 


| 
direct, Mr. Commissioner. 
THE COMMISSIONER: Then, thank 
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Scott, Stamberg, 
Guyn, Good 
mn Chaer 
you, MY. Faulkner and Mr. Serra, for your testimonv 
and for answering questions so patiently put to you 
by counsel. I think that Mr. Faulkner and Mr. Serra 
can step down and we can proceed with the next panel. 
Thank you again, gentlemen. 
(WITNESSES ASIDE) 
MR. BALLEM: Mr. Commissioner, 
I now propose to call apanel consisting of Mr. R.H. 
Scott, Mr. J.C. Stamberg, Mrs Howard Tl! 'Guyn, and Mr. 
William K. Good. These gentlemen have been sworn and 


they are here to present the prepared testimony of 


Gulf: Oil Canada Limited. 


ROBERT H. SCOTT, 
JOHN C. STAMBERG, 
HOWARD T. GUYN, 
WILLIAM K. GOOD, sworn: 


DIRECT EXAMINATION BY MR. BALLEM: 


Q Mr so COLL F would “you 





| 


please advise the Commission of your full name and your, 


present position with your employer, and your business 
address, please? 

WITNESS SCOTT: My name is 
Robert Howe Scott. I'm manager of the delta project 
for Gulf Canada in Calgary. 


Q And sir, would you 


briefly outline your academic, professional, and busine$s 
| 


gualitvcat1ons? 

A I was educated in 
Eastern Canada, Dalhousie University, with a Bachelor 
of Science and a pre-engineering diplomain 1957. 


Worked for three years in the Bank of Montreal, prior 


{ 
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Scott, Stanberg, Guyn, Good 

In Chief 
tolthat, cine, fromid 950, to.d953.~1 joined Gulf Canada, 
formerly British American Oil Company Limited, in 
1957. «My experience has included a variety of assign- 
ments with the Marketing Department in Eastern payee ys, 
and the Employee Relations and Exploration and Productign 
Departments in Calgary. Specifically those assignments 
included industrial marketing representative in the | 
Province of New Brunswick; area marketing representative 
for three areas in New Brunswick -- St. John, ilctefemesetcl 
and Moncton; co-ordinator of manpower for the Atlantic | 
Divi stone marketing, ginwHalitax;, Nova Scotia; I was | 
co-ordinator of employee development in Calgary, Albert} 
when eyesponsibility for organizing and co-ordinating | 
the implementation of the company's manpower plans for 
all departments in Western Canada. My current 
position is»manager of the delta project in Calgary, 
Alberta, and I have responsibility (for planning and 
development of hydrocarbon producing and processing 
facilities in the Mackenzie Delta. | 

Q Mr. Good, would you 
please advise the Commission of your position with 
your employer and your business location? 

WLINESS GOOD: 1 am ithe | 
Supervisor of reservoir engineering for Gulf Oil Canada 


i 
{ 


Limited in Calgary. Alberta, 


Q Anges. would. vou 
briefly advise the Commission as to your academic, 


professional, and business qualifications? 


A I obtained a Bachelor 


of Science degree in mechanical engineering from the 
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Scott, Stamberg, Guyn, Good 


In Chief 
Universityof Alberta in 1963. Following graduation I 
joined Gulf Canada Limited, formerly the British 
American O11 Company Limited, Assignments during the 
initial five years were primarily in the production 
Operations phase. I was transferred to the reservoir 
engineering staff in 1968, where duebing this period, 
1968 to.1974 my assignments consisted of gas reservoir 
evaluations. I was appointed to my present position 
of supervisor of reservoir engineering in 1974 and am 
responsible for oil and gas reservoir evaluations for 


Gulf Canada. I have testified before the National 


Energy Board and the Alberta Energy Resources Conserva- | 


tion Board previously. 
Q Thank you, -Six. Mir. 


Stamberg, would you advise the Commission of your 


position with your employer and your business location? | 


WITNESS STAMBERG: I am the 
co-ordinator of development engineering for the delta 
PrOjects.i) am a resident of Galgary. 

Q And would you advise the 
Commission of your academic, professional and business 
qualifications? 

A I obtained a Bachelor of 
Science degree in civil engineering from the University 
of Saskatchewan in 1953, and a certificate in business 
management from the University of Calgary in 1973. On 
graduation from the University of Saskatchewan I joined 


the Production Department of Gulf Oil and worked in 


field operations in a variety of engineering assignments 


for two years. For the next eight years I worked in 
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scott, Stamberg, Guyn, Good 
in Chiert 


engineering 
the mechanical’ section in the design of oil and gas 


producing facilities which was primarily associated 
| 
with the Pincher Creek gas field. In1963 I was promoted | 


to area engineer in the Stetler office of Gulf Oil, and | 


| 


oil and gas production operations. From 1965 to 1968 | 


for two years supervised engineering activities with 


I was superintendent of the Nevis gas plant. For the 





next five years I worked in production engineering. 
This included planning, evaluation, co~Ordimatingqucs 
major installations of both oil and gas facilities in 
Western Canada. From 1973 to the present I've been 


co-ordinator of development engineering in Gulf's 


frontier and the Mackenzie Delta area. This work has 
included conceptional engineering studies, preliminary 


engineering, and evalu ation work of gas development. | 





I'm a registered professional engineer with the 


Province of Alberta and have testified before the 


Energy Resources Conservation Board of Alberta. 


Q Thauk, YOu, sige Mr. Gave, 





would you advise the Board as to your position with oe 
employer and your bwiness location? 
WITNESS. GUYN: My present 


position “its” co-ordinator or gas! utiitzation ; delta 





projeces,” Gulrt ‘Oil Canada Limited, I'm located in 
Calgary, Alberta, Canada. 
Q AnQ would you, Sir; briefly 


describe tothe Bodrd your academic; professional ‘and 


business qualifications? 





A I graduated with a Bachelo| 


of Science degree in petroleum engineering from the 
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Scott, Stambery, Guyn, Good 
In Chief 


University of Oklahomain 1957. In jOining Gulf O11 
Canada in 1957 I worked as a gas engineer at the 
Pimcher Creek gas plant until 1960. Brom 1960 t00/62 
I was plant engineer of Gulf Oil Canada Rimbey gas 
plant with responsibilities for direction of es 
through construction start-up and Operation. From 
1962 to '64 I was transferred to the gas engineering 
position in the Calgary zone office. From 1964 to '67 
I was Operations supérvisor, Gulf 011 Canada, Rimbey 
gas plant, responsible for Operating and maintenance 
functions . From 1967 to 1968 I served as manager 

of the Gulf Oil Canada Pincher Creek gas plant with 
responsibility for operating , maintenance and engin- | 
eering functions. From 1968 to 1974 I was manager of | 
the Gulf Oil Canada Nevis gas plant with responsibility | 


for operating, maintenance and engineering functions. 
haye 
From 1974 to the present time I’served as co-ordinator 


of gas utilization, frontier and delta projects in | 
Calgary with responsibility for the planning, 

engineering, and construction of proposed gas processin 
facilities in the Mackenzie Delta. I am a registered 


professional engineer in the Province of Alberta and 


have testified before the Energy Resources Conservation 


a 4+. a vg 


Board of Alberta. | 
MR. BALLEM: | 
Thank you, Mr. Guyn. Now, | 
Mr. Commissioner, I propose to file as exhibits the 
prepared evidence submitted by Gulf, together with | 
the Parsons Lake land tenure application material, and 
I ax that they be so marked. 


(QUALIFICATIONS & EVIDENCE OF SCOTT, STAMBERG, 
GUYN & GOOD MARKED EXHIBIT 427) 









































aii 
‘booo sow tel a a 7 _ 


ITO 2f{ud pnintot «lI wale | ee a os 
ait 35 19anipns e6p & 25. beAxtow I veka aban) me 
$3' of OdeL mort, ~000L {isoy tnsiq 2s5p Ager), orton = 4 € 
- esp yedmia shsasd [10 tivo 20 toenipas Jasiq asw.I | 
psenctcs to noitoexib tot esisilidienoqess dtiw tasiq 
| 
| 









=  —,—CCOUh CO 


moit  .foiteisae bas qu-siste sottouiseco9 dappoxd? 


tat oF BdeL moxd .eoitto anos yrepis ond nt moltleog 
yodmiA ,sbeas> [io 2iva 1ozivisque enoitsiego esw. tT 


‘ 
pnizteenipas esp sit oF betrsiansss esw I pa" ot Soel : 
aonsned¢aiem bas. patssexeqo 10t aidianoges: ytasigq e@sp 

i 


| sepsiisam es hevieca I gael of Yael mor ,enoksoaut rz 
| astiw tnelg 26D jeox3 asdonid sbsas9 Lio 1uD edt to ei. - 
| -«-gipns bas sonsastaism , pnitsisqo 102 yt ilidianogesx ef a 
| to xsp6osm esw I rel oF SACL moxt -anottome paiiss BI 
\yiilidianogass d3iw touslq esp eivew sbens> Lio 21yd sit Vey 
) .2noLsjonut portent Re? bone sonsnetoism ,paissieqo 102 al ie: 
totsemibio-oo 2s Deva Rint ST outa tnoes1q edi oF Bfel mort 6 - 
| at etostorg stieb bas totsnozi ,nottssilizy asp to 7 gf 
,patnnsigq sds 102 yiilidianogest diiw yrsepis ef ‘ 
mimesootq asp beeogorg Yo aoijtoussamoo bas .paitesnaipns os - 
bereteipse: 5 mé I .sdiod sisnoxoeM ont ni. esisitiost i$ : P 
| bus sa19sdlA to sontvosd eds ni teenipns IsmoLeesioig ss - 
noitsvigano) easoxvoes yearend sit stoted beltites? ved €¢ 
.bixedIA to brs0d yas . 
:M3.NIAG .AM c 
4 es 


wow .myuvd .IM ,voYy AnsaAT 


and atididxs as slit of esaxogotq I ,xsnoleeimmod -IM 


; 
| 
; 
| itiw zedtepod .t1ud yd bettimdye eonebive dates of 
' 


bas ,isizetsm noltsotigqgs stunned bast oasd enoe1sd od 


| .beAxzsm oa od yards ane mace - 


oazaMare ,7T0D2 10 aouadiva 3 ee aug) 
(Vb TIaTHXa GaxnAm f ie 


} - a 


" _ 





bw 
Ot 








LeaS5 
scott, Qtamberg, Guyn, Good 


In Chief 
(PARSONS LAKE DEVELOPMENT LAND TENURE SUBMISSION 
BY GULF OIL CANADA LIMITED MARKED EXHIBIT 428) 
MR. BALLEM: Q Mr. Stamberg, 
would you be good enough to give to the Board the 
prepared evidence of Gulf Oil Canada? 


WITNESS STAMBERG: The project 


description of Gulf Canada's Parsons Lake development. 
The first section is the summary. | 

Gulf 011 Canada Limited pro- | 
poses to develop an area in the immediate VICINLEY. OF | 
Parsons Lake, in the Mackenzie River Delta of the | 
Northwest Territories for the purpose of producing | 
natural gas and processing that gas to meet pipeline | 
Specifications. The plan calls for the processing | 
plant to be sai iammence mid-1981, coinciding with the 
proposed completion een Arctic Gas Pipeline. 
To meet this completion schedule, Gulf is currently 


drilling wells in the Parsons Lake area. 


Natural gas and liquids wild 





be produced through development wells, then transported 
in heat-traced pipelines to a central gas processing 

facility located near the Parsons Lake field about two | 
miles east and a little suth of Parsons Lake. The 


Parsons Lake plant will separate the gas for transmis- 





sion by removing water, hydrocarbon liquids, and 
possrply Carbon “dioxide. 

An airstrip, probably STOL, 
will be built adjacent to the plant,and a road will 
interconnect the producing wells, plant, airstrip and 


dock area, and also the gravel source for building 
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materials. 

A proposed step-by-step re | 
ment of the Parsons Lake area over the next six years 
is shown on the screen. 


Il, Reserves, Six wells in 


the Parsons Lake area have encountered natural gas ina 





number of sands located at a depth of 6,600 feet and in 
the.interval 8,500 feet to 10,000 feet. From the data | 
currently available, Gulf Oil Canada Limited estimates | 
that the proven recoverable marketable gas reserves are 


690 BCF. Additional reserves considered probable are 


710 BCF and a further 1,676 BCF are considered possible. 





Q Excuse me, Mr. Stamberg. 


| 
yourself | 
I believe you might have misquoted’ in connection with | 


Ene* proven. nALoU Said 690. Ic that correct, Or is it 


590? : 
A Sv0- Lim GOrry. | 
Q Thank yOu, Six, | 
A The total possible reser- | 


vesin the area is estimated to be 2,976 BCF. Data from | 
future drilling in the area is expected to increase the 
proven reserves and will result in changes in the esti-| 
mates of probable and possible reserves. 
The, production, rate and number | 
ot wells required to produce the reserves are dependent | 
on the best estimate of these reserves. It is expected, 
however, that 12 wells will be produced and that the 
average will be capable of producing approximately 
30tO 50 mill ton. cup e feet per Gay per well, The 


operational life of the field is estimated to be in 
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excess of 20 years. 


Iii. Drilling and completion. 


Development wells in the Parsons Lake field will be 


drilled from a number of surface locations identified 
as cluster pads. Two to four wells will be drilled on 
each pad. Depending mainly on the success. of the 1975- 


(6 winter ‘drilling program, up to Six cluster pads are 


anticipated. 


Because of the extensive and 


complex system of geological faults in Parsons Lake, 


the number of wells that can be satisfactorily drilled 


to -adrain the reservoir is limited to a maximum of 


about four per cluster. Wells will be directionally 


drilled to a maximum horizontal deviation of about 


one mile. ‘Current information indicates that a total 


of 12 wells -- 12 development wells would be required, 


OF sWhren. four Will be drilled this winter. “Further 


development will depend on the success of this program, 


but would probably begin in the 1978-79 winter season 


and continue for about three years. 





| 


In addition to the development| 


wells, two disposal wells will be drilled near the 
processing plant. One will receive surplus hydro- 
carbons from the plant; and the other will receive 
waste water. 

For the idevelopment program 
an existing rig will be converted to handle both 
drilling and completion work. The rig will have the 
same precautionary blowout prevention equipment as 


used for exploration drilling. Modifications will 
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consist of a skidding system to enable the rig to 
be moved as quickly as possible from one location to 
another .on the icluster pad. Wells will be Spaced at 
about .100—-foot antervals.in a straight Jine on each 
cluster. A connecting road will allow the rig to be 
moved between cluster pads. 

on the screen 

Figure 3.0/shows hole design 
for directional . wells. A water base calcium chloride 
mud system is planned. Equipment and supplies for 
development drilling would be stocked at Gulf's 
Swimming Point base camp. When dock and road facilities 
are completed at Hans Bay, drilling supplies will then 
be barged around the Tuktoyaktuk Peninsula, through 
the Eskimo Lakes to Hans Bay, and then directly to the 
drilling sites. About 20 Series 1,500 barges will be 


needed to carry mud, cement, diesel and casing for 12 


wells, during a development period of about three years, 


If only two development wells 
are to be drilled on a single cluster pad, an open 
sump system is planned. These wells will be drilled 
only during winter months and a sump will be built for 
each. _ Disposal will, consist of allowing the sump to 
freeze, then backfilling it with gravel and fill. If 
more than two wells are planned, drilling will go on 
all year. A single sump will serve all clusters or all 
wells on the cluster, and a disposal well will be 
drilled to receive drilling fluids. 

Well completion will include 
running an insulated casing string, or other suitable 


insulation such as gelled diesel, to limit thermal 
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disturbance and prevent surface slumping and abnormal 
etresses (on othe ,cdsing strings» Production tubing sand 
bottom-hole safety valves will then be run; the well 
will be perforated, possibly stimulated, and production. 
tested: 

Held Eacilities., »Clusters, 
A gravel pad approximately 400 x 600 and up to seven 
feet in thickness will accommodate the drilling opera- 


| 
| 
tion for up to four wells and will support the permanent 


producing facilities. These facilities will include well 
test manifold, flare system, test separator, metering | 
facilities, storage tanks, emergency power, emergency | 
shelter, and remote terminal unit for the computer | 
control system. All this equipment except the flare 
system and storage tanks will be prefabricated modules 
completely housed and insulated. The entire producing 
facility will occupy only a small portion of each 
cluster pad. 


When all wells have been 


completed, the rig will be dismantled and removed from 





the cluster. The production facilities described 
will then be installed and the cluster made ready for 


producing operations. 


Gathering system. Production 
frompeachsiclustern will be,conveyed by pipeline,to the | 
main gas processing plant. The pipeline will be above 
ground on piling suppourts, and will be insulated and 
electrically heat-traced. 

Normal pipeline operating 


pressure will be controlled to accommodate a plant inlet 
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pressure of 1,100 psig., and will never exceed ithe 
design rate of 1,440 psig. An all-weather road system 
and a high-voltage power line will be built within the 
pipeline right -of-way and the road will provide an 
access to and from the cluster site. The power line 
will transmit electrical energy to all utilities at the 
cluster. 

Computer control system. The 
gas production and processing facilities must operate 
safely and continuously in a hostile climate, with 
minimum impact on the environment. The system there- 


fore must be highly automated and extremely reliable. 


A terminal unit at each cluste 


and at the gas processing plant will communicate with 
a master unit at the plant operations centre. The 
terminal unit will interface with the cluster process 
and devices, and will provide for the basic functions 
of alarm detection, status checking, measurement and 
CONnTIol. 

The master terminal unit at 
the operations centre will be capable of analyzing the 
data gathered by the remote units as well as perform- 
ing complex functions for each cluster, such as 
automatic well testing, pipeline leak detection, alarm 
message display, and implementation of corrective 
action, trend analysis, operator over-ride, and 
audit. It also will be able to provide optimization 


control for the gas processing plant. Two computers 


will be incorporated into the master terminal -- one to 


serve -as backup in the event the first should fail. 
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All the remote terminal units 
will be designed so they could maintain control at a 
cluster or within the gas plant in the event of a 


communications failure. 





V. Gas processing plant. 
The plant will be designed to process a minimum of 
150 million cubic feet a day of raw gas and will | 
probably handle 300 million cubic feet a day in two | 
parallel processing trains. The ultimate plant capacity, 
however, will depend on the success of the current 
1975-76 drilling program. Compositon of the raw gas 
which does not contain any sulphur compounds, are 
shown in figure i. 

The preparation of the raw 
gas involves the following operations: 
Ae Separation of the raw gas into gas and liquid 
(hydrocarbon and free water) phases at the separation 
pressure and temperature conditions of 1,100 psig. and 


85 degrees Fahrenheit. The water recovered will be 


| 
| 
| 
| 
| 
| 
| 
| 
injected into a suitable underground formation. 
25 Removal of saturated water in the gas to minimal 

amounts by means of glycol absorption or solid dessicant 
bed absorption. The removal of saturation water is | 


necessary to prevent the possibility of gas freezing 


in the transmission line or market distribution lines, | 
| 


! 
and also to minimize the possibility of corrosion, which 
{ 


is enhanced by the presence of water. 


to a liquid in the transmission line at its operating 


an Removal of heavier hydrocarbons that could ee 
| 
| 
pressure and temperature. Compression equipment on the | 


| 


) 
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transmission line at various points cannot withstand 





any, LEguid,.and in .addition liquid, in the line adds 
dramatically to the pressure drop and thus reduces the : 
Capacity of the line. | 

Removal of heavier hydrocarbon 
will be carried out by propane refrigeration whereby | 
the gas is cooled and the heavier hydrocarbons are | 
condensed to a liquid state for removal from the gas | 
stream,plinawliquid: topping plant is to be utilized, | 
these liquid hydrocarbons will be utilized as feed for | 
the production of diesel and naphtha. If a topping | 
plant is not installed, the recovered liquids will be 
returned to the producing formations. | 
4. Carbon dioxide may be removed because gas purchas-| 
ers and transmission firms specify a maximum limit of 
carbon dioxide. Also, the lower the carbon dioxide 
content, the higher the heating value of the sales 
gas. The carbon dioxide is not a physical problem 
as far as handling is concerned because it has no heat-| 
ing value, transporting it is a wasteful use of energy | 
and pipeline capacity. If the removal of carbon 


dioxide proves to be feasible, it would be accomplished 


by the use of chemical liquid absorption. Small volumes 


| 
of non-toxic carbon dioxide would be vented to. the | 
atmosphere and should present no problem. | 
oN Flaring of the gas from the plant will be, limited | 
to startup and shut-down and to emergency conditions. | 
Design of the systen will allow for the minimizing 


effects of radiant heat on the permafrost. Liquid 


flaring will be limited by a recovery system which 
| 
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will return the liquids to the ET tre Prawn. Conevo. 
and emergency shut-down systems will provide for 
expedient reduction of gas production and thus limit | 
flare volumes to a practical minimum. | 
After the gas has been treated | 
to meet water and hydrocarbon specifications, it will i 
be decompressed to the required delivery pressure of | 
1,680 psig. and cooled by propane refrigeration to meet | 
the required maximum delivery temperature of 25 degrees 


Fahrenheit. 





Equipment associated with 


| 
the plant process and its support facilities will include 
separation and distillation vessels, turbine driven | 
gas and refrigerant compressors, heat exchangers, | 
pumps, electric and diesel engine driven oil compressors, 
and turbine driven electric generators. The electric | 
generators will generate sufficient electricity to 
operate ~all’oproject' “facilities. All process equipment 
and buildings will be constructed on pilings to ensure 
protection of the permafrost. 

Storage facilities for the 

various gas process fluids will be located an approp- 
riate distance from the process facilities, and all 


liquid storage tanks will be enclosed by dykes to 


contain any spills or leaks. 


Water treatment will be neces- 
Sary to ensure a ‘continuous supply of fresh water. 
This facility will be designed for use in both con- 


struction and operating phases. Several possible 





sources of water have been surveyed. They include Parsonp 
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Lake, Hans Bay and a small source near the plant. 
Waste handling. A sewage 
disposal systemwill be installed near the living quar- 
ters complex to handle all sewage from that source, 
as well as the gas plant washroom facilities, and 
temporary facilities in areas away from the plant. 
The system will include sufficient treating capability 
bring both the bio oxygen demand and suspended solids 
concentration levels of the effluent down to 15 parts 
per million, and to meet any other standards that 
may be set by the governmental authority before dis- 
charge to the environment. 


Anticipated sewage rates 


would be 8,000 gallons per day during peak construction) 


and 2,000 gallons per day during operation. We will 
also alleviate the feasibility of combining partially 
treated sewage with process waste water from the 
plant -- we will also evaluate, excuse me, the feasi- 
bility of combining partially treated sewage with 
process waste water from the plant, then injecting 
the total effluent into a suitable disposal well. 

A sewage handling system also 
will be installed at each well cluster and at the 
dock site to deal with any wastes originating from 
those points. 

Aqueous effluents. At this 
time the Parsons Lake plant is not expected to need 
continuous amounts of process water. The small amount 
that will be needed, along with any water produced 


by the process, will be treated and injected through 


| 
, 
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a disposal well to a suitable underground formation. | 

Liquid wastes originating from 
the washroom laundries and kitchen facilities will 
undergo secondary treatment to provide water acceptable 
for discharge to nearby receiving waters. An approp- 
riate treatment system will be designed for this pur- | 


pose and the quality of discharged effluents will be 





monitored regularly. 
Waste solids, or waste 


treatment. An incineration system will burn refuse 


| 
| 
i 
from the camp and waste sludge produced by the sewage | 
treatment plant. The ashes will then be buried in a | 
| 

designated landfill site, along with waste materials | 
that cannot be incinerated. | 
Vi." Support facilities, | 


Preconstruction activities. Preliminary work such as 


site surveys and geotechnical work will be carried 





out before construction of the producing and processing 


factirtites As’Started. Location Of all facilities. 


dock and the airstrip will be established. The few 
personnel required will be accommodated in a small 
portable camp or in existing drilling camps. Surveying 


| 
including roads, gathering systems, well clusters, 
| 
| 
| 
will be carried out both in the summer and winter, and | 


will be supported by helicopter, fixed-wing aircraft, 


ground vehicles and boats. As mentioned previously, a | 


; 


dock for off-loading equipment and materials is proposed 





On Hans Bay. ; 
Geotechnical activity. A 


preliminary geotechnical survey to determine soil 
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conditions and quality is almost complete. Geotechnical | 
data were obtained in three areas in the Parsons Lake | 
field to determine a suitable location for the gas 
processing plant. 

One area lacks natural drain- 


age, and the soil has a high moisture and ice content. 





The second area considered, although geotechnically 
satisfactory, is remote from the docksite and gravel 
source, and is not centrally located with respect to 
the proposed producing well clusters. The third area | 
considered was selected for the following reasons: | 
It is closest to the proposed dock site on 
Hans Bay. 


An airstrip could be located nearby. 





It is close to gravel pits. 
And finally, soil and foundation conditions are 
good for plant construction. 
The location of the plant 
and other facilities in the Parsons Lake area are 


shown on the screen. 


: 
| 
| 
ME. BAYLY? li" s dittieult 
to hear. | 

A Roads, dock and icine ih 
An all-weather service road will connect the 
producing facilities and the process plant to the air- | 
strip and gravel supply. Service roads will be 20 foot | 
wide, built of compacted pit run gravel six foot thick. 
A transporter road designed to carry heavy modules | 


will connect the dock and the plant site. This road | 


will be 35 foot wide and have about a 7-foot thickness 
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of gravel. About 20 miles in total of service roads 


and 14 miles of transporter road will be built. 


and other construction materials and equipment will be 


| 
The heavier plant modules | 
moved into the Parsons Lake area through Eskimo Lakes | 
| 
| 





and Hans Bay to the plant site. A dock and staging 











| area of approximately 500 feet by 700 feet will be : 
3 | built on the north shore of Hans Bay. The dock will be | 
9 built of sheet piling driven into the bottom of the | 
10. bay, and backfilled with gravel. A gravel staging | 
* pad will be built on shore adjacent to the dock for | 
12 | temporary storage of modules and materials. | 
13, An ait strip, probabila, -a | 
14 | STOL strip, will be required to accommodate small | 
15) aircraft and will transport personnel and light | 
ae freight on a year-around basis. The proposed airstrip) 
1977 will be about 200 feet wide by 2,500 to 3,000 feet : 
feet thick. The strip will be located about one mile 





| 
20 | north-east of the plant site and connected to the 


224 plant by a service road. 
Accommodation..dnitially,, 
20 to 30 people will be accommodated in a modularized 
| 


3 long, and will be built of gravel of approximately eight 
| 
| 
| 


4 | skid-type camp located near the gravel source, about 
2554 two miles south of the plant site.. This type of tem- 


porary accommodation will be set up during the summer | 





| 

| of 1977 and used at the gravel pit until probably mid- 
| 1978. In the peak construction period, a main camp 

Bs | probably will house about 200 people. Optimum use of 


oe utilities demands one large camp, because it is more 
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economical, more convenient and safer than seasonal 
smaller camps scattered throughout the operations area. 


Design of the temporary 





accommodations will utilize modular construction through 
out. The camp units will be moved to the construction | 
area and connected to form common unitized accommoda- | 
tions, when the plant construction begin& Part of the | 
construction camp will be incorporated into the pexman-| 
ent accommodations, the remainder will be removed from | 
the site. 

Camp services will include a 
well-equipped emergency medical facility staffed on a | 
24-hour basis, by experienced people. Recreational | 
space and facilities such as T.V., radio, movies, | 
game rooms and reading and writing material will be | 
supplied. Rooms probably will be semi-private; that ist 
two people to a room. Food and meals will be supplied 
by a private catering firm. 

Permanent accommodations at 
the plant site will be modular design and will provide 
the same services as the temporary accommodations. It 


will be smaller, however, to house about 50 permanent 


maintenance of the plant, wells and gathering system. 
Warehouse and maintenance 
shops. A heated warehouse to house spare parts and 
Servicing tacilitzes for construction will. be burit on 
the plant site, probably during the summer of 1978. 
The maintenance shop will carry a full line of tools, 


| 
| 
} 
| 
| 
| 
| 
| 
people who will be responsible for the operation and 
| 
machinery and maintenance materials to service heavy 
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Scotty wtanoerg, Guyn, Good 
in Cnirer 


moving equipment such as bulldozers, scrapers and 
CLUCKS.. 

VEL. “Pransportation' and | 
COnstriuctror. Personnel, consumables, small light 


materials and equipment will be transported into 





Parsons Lake area by aircraft on a year-around 

basis. Heavy, bulky, large equipment will be moved by | 
barge. The largest plant modules probably will be | 
barged north around Alaska and through the Eskimo Lakes | 
to Hans Bay, then moved over the specially designed 
transporter road to the plant site. Smaller modules | 
and freight will be moved by rail to Hay River, then | 
by barge down the Mackenzie River into the Eskimo Lakes. 
and finally to uHans Bay. “"Other*construceron equipment , 
Spare parts, supplies, etc., probably will be moved ! 
down the Mackenzie River from June to September, stored 
in staging areas at Lucas Point until freeze-up, then 


moved over a winter road to the Parsons Lake area. 


In the Parsons Lake area local 


helicopter and fixed wing aircraft. Conventional 
vehicles will be used on all-weather roads during 
summer, and also on snow roads after freeze-up. 
Construction in various 
phases will proceed all year around. Most of the heavy 


| 
| 
transportation in summer will be by boat, barge, 
| 
| 
| 
| 
| 
construc_fion: on projects such as roads, pads, dock, | 


in summer and more slowly in winter. The plant itself, | 


| 


airstrips and gathering system will proceed actively 


the camp, and producing cluster facilities will take 


advantage of the modularized construction technique for| 
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scott, Stamberg, Guyn, Good 

in “Chie£ 
yedar-avouncrnine ta lation. 

MR. BALLEM: Thank you, Mr. 
Stamberg. Mr. Commissioner, these witnesses are avail- 
able for cross-examination. I note that we have four 
witnesses and only two microphones, so I'm going to 
caution them if they would, be very sure that they 
have a microphone in front of them when they are 
replying. 

THE COMMISSIONER: Thank you, 
Mr. Ballem,. 

Mr. Stamberg, what in round 
numbers is the capital cost of the Gulf Parsons Lake 
gas development project likely to be? 

A We think the facility -- 
and this is assuming that we would build a 300-man 

capacity plant, will cost in the neighborhood of 
$300 million, and that's expressed in current dollars. 
That is a rough estimate , sir. We have not done 
detailed engineering to fully evaluate those costs. 

THE GCOMMLSSTONER: All. right, 
well let's _adjourn.for.coffee then»andycome back. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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Roy ee eee a Ps aA ees a 
Matset a us fe Scott, Stamber, Guyn, Good | 
Cross-Exam by Hollingworth 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Well, Mr. 
Marshall. 
MR. MARSHALL: I have no ques- 
tions sins | 
THE COMMPSSIONERs, Mr. Holling- 


worth. 





MR. HOLLINGWORTH: Thank you 
sir. 
MR. MARSHALL: He has the same | 


| 
| 
| 
j 
| 
| 


questions. 





CROSS-EXAMINATION BY MR. HOLLINGWORTH: 


MR. HOLLINGWORTH: At least I'm 














14 earning my money. 
4 MR. SCOTT: I'm not too sure | 
saa about that. : 
17 MR. HOLLINGWORTH: Prior to | 
18 commencing cross-examination sir, at Mr. Bayly's oad 
19 | this morning concerned operating pressure in utility 
29 | lines within towns, and I have been advised as follows, | 
21] with respect to the Foothills system and I gather that | 
22 | these would be similar to ones in the south. That the | 
23 nominal. operating pressure in the Mackenzie Valley oa 
a be 1250 PSI, In most cases gas moving into the Mackenziq 
25 | Valley laterals would be at approximately 1000 PSI being 
downstream from the compressor stations. On the Yellow- 
27 | knife Pine Point lateral this would be more like 600-804 
sag PSI. At town gates, this pressure is stepped down to a] 
29 | licensed pressure of 60 PSI and it might run more like | 
—— _30] 30-50 PSI, and at the outlet into a regular, that 1s to | 
| 
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ep awe Uae. Scott, Stamberg,Guyn, Good 


Cross-Fxam by Hollingworth 


Say into a typical house, it would be further reduced ta 
pressure necessary, it's called a seven inch water colunn 


pressure, which I understand is pressure required to lit 
of water 
the column’seven inches, if I'm not mistaken. n 


THE COMMISSIONER: Sorry, could 
you speak up a bit, I didn't quite hear you. 


MR HOLLINGWORTH: Its reduced 


. ; 
to, what is called a seven inch water column pressure, 


i 
\ 


which I understand is the pressure required to lift a 





water column seven inches, but I'm not sure on that but 
anyway it works out to being a fraction of the PSI and 
as I say this apparently compares to the usual operations 
Of-mtiliaties\ in the south: 

MR. BAYLY: Thank you Mr. Holl- 


ingworth for this information. 





MR. HOLLINGWORTH: Gentlemen, 


in connection with your sewage treatment proposed at 
| 


Parsons Lake, have you worked out a final design or even 
a proposed design on this at all, or are you still Look-| 
ing at various systems. | 
WITNESS STAMBERG: No, we have | 
not looked at a design other than a verypreliminary design. | 
MR. HOLLINGWORTH: I'm sorry si 
| 
\ | 
WITNESS STAMBERG: Only a very | 
preliminary design to date. | 
Q And you're not certain pee 
time what system you are going to be employing at Parson$? 
A That is correct. 


| 
Q Now, have you any figure | 
| 
























utes: ress tf , | 
- of bexkupss <ice ee in 
byw? (On -nsdeseim doniatt Ft foni oovee 
Inos \yrree | ASWOTRRIMMOD aur r 
wey xsei sawp duit ateel a au x 
suber e'sI sHTAOWOMIGION am Y : ne 
,sitvaesrq anutow tiuihae glen ‘mover 8 boltse ek ani sor . 
5 +2if of botiupes sagesetq orld at bussazebay I dodstw 
sud sed? ae oxve som mT oud ,estiont nevee amuod xe¢6w 
bis 12% edt to noltos7? s ented oF Juo exzow ti, yewyas 
lrotgeteao Isuzu odd Od setsqmos YisaetsqgE eid? yse T.2s 
| sitvoe edd ai seisifisu to 
~LLoH «iM voy toad? <¥dYA@ .AM “WS vain 
| | cobiserrotak etdt tot dotowpnt 





nemefsiosD +HTAOWOMIIIOH .AM ; deuch 


+s besogorq tasemssets spawee iwoy Aziw aoktoennoo ni 


4 
} 


nevs +o npiceh) fact? s tuo Dexsow uoy eved ,eAsJ ancess4 


i 


~toof Liige voy sts 10) fis ts efdd no apieeb, Sescgqorg & jes | 


.amezaye evoizsev 256 pnt pos ein) 


oved ow ow BORMEMATA <GASMTIWi <9 oH £$ 
“npieebh visnimifexqyiy 6 nedt 1xiio nptesb 5 ts Sefool don bes = 
tie yx10e m'T  HTAOWOMTAMOH ..5iM jes ng 
| ft , 
| yrsv 5 yInO ;DATEMATE aesuTtw » } es 
.ot5b oF npiesb yyecimntiierg tis 
| ics 


¥3s nistisy Jon et'uoy BaA ~ OD © ota enes o) tae 


‘kaosisT J& paiyofame ed of patop 81s voy meveyea Jsriw amit 


2@,uF RS 2Pee2 i.) 


-I5sz109 sf $siT A 


“ : 
ae) 7 he ait \ a — ‘3 q 


sivpit uns oy sved .woR OD ; 


30 | great increase in tonnage, in the event that you opted 


L 75a 














Paw tae oe ea Scott, Stamberg, Guyn, Good 
Cross-Exam by Hollingworth 
| Or even ansestimate as,to, the total tonnage of !materialg 
20 Soe will be required to construct the Parsons Lake 3 
7 plant including the tonnages for the construction equip- 
4 | ment, the gathering lines, and the well drilling? 
5 A We've not got detailed es4 
| 
6 | timates on these tonnages, Mr. Hollingworth; we've heard 
| | 
7 your questions to Imperial and Shell and have prepared 
3 | very rough approximations of what we see these Ponnecee: 
3 at. In our land tenure submission, we refer to our | 
10 | drilling tonnage as being about 56 hundred tons per oat 
% or based on about 16 wells, I think some 20 thousand | 
12) tons of drilling supplies. | 
13 | As tar as gathering system and | 
14) gathering site construction, we guess that could be about 
15 | 10 thousand tons, and the process plant equipment, includ- 
16 ing the camp construction, or the operations camp to be. 
17 | about 30 thousand tons. A total of about 60 thousand | 
18 tons. I would urge, or would stress that these are at, 
9 gross approximations. | 
29 Q Would you give us. sorry 
Zoli go ahead. 
od A They are based ona ot 
74 ity of about 150 million cubic feet a day. | 
4) Q But earlier, in your at 
| based 
25 | to the Commissioner, you estimated the cost“on a throug 
26 | put of .300 million .cubic feet a.day. Did I hear .you | 
27 | correctly at that eer 
29 | A Yes wsthat's right. 
25 | Q Well, would you see a 
\ 
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‘5 ep iacial Scott, Stamberg, Guyn, Good | 


Cross-Exam by Hollingworth 


Cory the 300 million cubic’ foot system? | 

A There would be an increas@¢. 
I don't know how much. 

Q It can jsusterun back over 
those figures, I believe I heard you to say 56 hundred 
tons per well? 

A 57 hundred tons per. Par- 


don me, 57 hundred tons for four wells, and based on a 


7 
| 
total. of, 16 wells <I simply multiplied: thateby- four’ to | 
Zr 
come with about 20 thousand tons. | 
Q That makes better arith- | 

metic. Now, which route do you plan to use in order tq 
get this material from the south to Parsons Lake? ! 
A We haven't resolved paan 

Q You haven't even, have you 

investigated using the ocean route that the other two | 


\ 


producers are speakingof using for part of their mat- | 


| 


erial? | 

A Only on a very die kaa 
haecure; 

Q And I guess it would folldw 
from that then that you haven't gone any further in you 
investigations of using the Mackenzie River tug Bee 
A No. | 
Q Then you haven't entered 


into discussions with Northern Transportation and the | 


other pipe companies? 


A No siz 


Q What about the amount of 


| 
fuel you would use during construction? Have you any | 
: | 
estimate for that? | 
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Scott, Stamberg, Guyn, Good 
Cross-Exam by Hollingworth | 
Cross-Exam by Bayly 


A Mr. Guyn can answer that. 
WITNESS GUYN: We would esti- 


Mate in the order of 250 thousand..tons,,or.barrels.I 


MR. HOLLINGWORTH: 
Thank you gentlemen. 


| 
should say, I’m sorry. 
THE COMMISSIONER: Mr. Bayly? 
CROSS EXAMINATION BY MR. BAYLY: | 


Q I think I'll start as I have 
done in the past: where Mr. Hollingworth has left off. 


Have you examined the Mackenzie River system to deter- 





mine whether you would use Hay River or Fort Simpson 
asyour major staging area for off-loading equipment and 
materials for barging. 

WITNESS STAMBERG: I'll turn | 


that over to Mr. Scott please. | 
| 


WITNESS SCOTT: I think the 





three producers and the pipeline company will have to | 
examine all of the transportation systems, and we have | 
taken steps to start on that one. First of all, deter- 
mine the capacity of the system, the constraints that | 
are on it now, and what we might need, and it's just at, 
SAE te We have not gone beyond determining what we wan 


forKnow out of UC. 


Q How long will that take 
YOu Mir.” oCoOUct. | 
A I don't know, I would think 
several months. 
Q So that would be by the 


| 
| 
| 
| 
summer of 1976 you would have an idea of the capacity | 
of the existing system and its ability to take on the 
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scott, Stamberg, Guyn, Good 
Cross-Fxam by Bayly 


loads of the various developments associated with this 
entire project. 


A We would have some ideas 


but I would think that in addition to that we will ere 


to know some of our design concepts to see which way we 
might want to go. 

Q And if it does turn out 
that it takes two years to order barges, will you be in 


a position to move stuff down the river on additional 


barges at the time that you'd like to start moving gedue 


ment? 
A I don't know sir. 
Q So it may be that your 


construction schedule will have to be delayed because 


you haven't got to this stage in your logistics planning. 


A Certainly if there is not 
the capabilities of transport, yes, it would have to be 
delayed. 

Q And you appreciate the co 
cern I expressed to the other two petroleum companies 
that the people in this area are worried that the capa- 
city that you have may take up barge space that they re 
quire for their yearly supplies. 

A I appreciate the concern 
and we would share that concern and would think the nee 
of the community should have priority. 

Q Ali right. And. vow would 
be prepared to enter into an agreement with the carrier 
to ensure that the communities would have priority if 


there weren't enough carrying space for both your proje 
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and their needs? 


A I"m not sure that would 
beour, either our responsibility or our requirement. 


| 


Q I'm not suggesting its 
either your responsibility or a requirement, but if you | 
appreciate the problem, would your company be prepared tho 
make that commitment voluntarily? 

A And what was the commit- 
ment you suggested Seth Lin 

Q That is to ensure that 

communities would be supplied as they have been by the 


| 
barging system before you took up the remaining space " 
| 


the barges. 


Q Now,/1f I could turn’ to 


what I will classify as 
page three of your evidence, you talk about’the tota 


i 


A I would think so, yes. 
| 
| 


development plan. Now you're talking about first of all 


| 


two to four wells per pad, and that's a variation of 100% 
if two is the minimum and four is the maximum. What wih 
determine that? 
WITNESS STAMBERG: The nature 
of the reservoir I think would be the primary factor. | 
The faulting system in the reservoir would be the main | 
factor. It would determine the number of directional | 
wells that we could drill from a single cluster pad. | 
Q All right, so you haven't 
yet determined how many you can drill from each cluster 
pad because your knowledge of the formations is not at 


tivat stage;> Is that“correct? | 


A That's correct. 
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O Now would that mean that 
we might see six cluster pads of two wells, or are we 
looking at a total of 24 wells, either on twelve pads 
or six pads? 

A We have estimated that 
there would be a total of twelve wells. Twelve a ice, 
ing wells. : 

Q I understand that but you 
also talk about a drilling program, using up to six 


cluster pads. Now you would only use six cluster pads 


if the formation was such that you could only put two 
wells per pad. Is that the way I should understand tha 
evidence? 

A Yes... I think so. 

Q SO. VOW. thank ae. Ss, your 
saying that this evidence does not permit the interpre-|, 
tation that there may be twenty-four wells. 


A Meats right... To Our | 


knowledge right now, we don't anticipate twenty-four ee 

Q So you would only have 
three cluster pads if you drilled four wells per pad? | 
LSsthat correce? | 

A That is sgn 5 

Q And is there room for var+ 


iation in between those two alternatives? Are those the 


only two possibilities? I see. Mr. Good shaking his | 
head. Would you like to comment on that question sir. | 
WITNESS GOOD: Yes, as mentioned 


the subject of the number of wells and the clusters and 


the location of clusters, depends on the configuration | 


| 
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of the reservoir and there would be room between those 
two, there could be a possible alternative between : 
them is what I'm saying. 
Q Ad. nig iene « 
A Depending on the reservoit. 
QO There could be four 
clusters with three wells. | 
| 
A Conceivably there could, | 
yes. | 
Q Ald wicghé, {Or panpadspwith | 
four and a couple of pads with two each. | 
A Mes « 
Q But at the moment the | 
way you see the reservoir, we're not looking at the | 
possibility of any more than 12 wells. | 
A No, we aren't. | 
Q Now these figures, can 
you indicate whether they refer onlysto-the initial | 
production phase, or do you see this as referring to 
totalopreduction roma thasemieldjever the 20-year | 
projected life of the. freld? | 
A Liie.the. total production 
over the 20 years. 


Q And I suppose the only 





thing that might vary that is if you brought gas in 
by way of a feeder system from some area off the 
thousand acres or so that yyou anticipate, using, for 
processing either your own gas well or one of the 


other company's gas wells. 





A Are you speaking of the 
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Parsons Lake project now, or some project outside of 
the Parsons Lake? 


Q I'm talking about the 


possibility that we will see the Parsons Lake gas plant | 


processing gas outside the area that you've projected 
in this development proposal. 

WITNESS SCOTT: We don't have 
any plans for that at this time. 

QO All right, now we did 
hear from Shell this morning that there is the possi- 
bility that gas would be found across the channel 
from them would have to be processed somewhere else 
if it were to be exploited. Do you see the possibility 
not necessarily of that particular well, but of other 
wells outside your own holdings requesting permission 
to process gas at the plant you will be constructing 
at Parsons Lake? 

WITNESS STAMBERG: That's 
a possibility, but. it. doesn't: appear to.be a very 
real possibility to us at this «ame. 

Q A real possibility at 
this time, what does that mean in -- 

A We don't know. 

WIITNESS« SCOPT:..-f.d,can-adgd, 
we do not know of any gas at this time that would be 
brought and processed. 

Q Buty you.can ‘t,sayathat 
within the 20-year projected life of this particular 
reservoir that it won't, happen. 


A Right. 
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OIn fact you hope it will in | 
some ways. | 
|. 2 OR We would | 
hope it would. 
Q If we turn to your big 
white volume at 2.36, that's page 2.36, item 2.33, 
there's a statement there: 
"The number of development wells required to 
drain the Parsons Lake reserves has not so far 


been established mainly because of the extents 


Do you still say that that statement combined with 
what you've said in your evidence limits the number of 


production wells to 12? 


| 

| 

of incomplex faulting system in the area." 
| 

| 

WITNESS GOOD: I believe it does. | 


Admittedly, 
it is quite a complex area from the standpoint of 


faulting, but the way we see the area and considering 
the total reserves in the area we believe it can be 


effectively drained by 12 wells. ! 


Q Does that mean that your 
1975-1976 drilling season has been completed to easy 
of an extent to allow you to determine the number of 
wells, or are you still looking for information from 


that program before you could give me an answer that | 
| 
you could be completely confident of? | 


A The main purpose of 


the current drilling program is "to prove up reserves 


| 

in this pool, that is to provide us with confidence | 
of the amount of gas there that could support the : 
| 

| 


proposed facility. When we speak of 12 wells, we're 
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considering what in our estimate is the total probable| 
| 


reserves in this pool, which are being developed by 
the icurrent drilling, 

Q Lsn+t ,.achough,, .che sa 2e 
of the reserve very important in determining how many 
wells you're going to have so that you can keep up 
constant production? That appeared to be what we 
learned from Mr. Horsfield on Monday or Tuesday. 

A ite 6S wad Cite. Tataagoee, 

Q So if they doubled the 


amount of gas in your most optimistic forecast, then 


you might have more than 12 wells. Would that be fair 


to say? 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 


| 


WITNESS STAMBERG: It certainly would. 
Q We're back into the "i f-y" 


game because you haven't established the size of the 


reservoir and won't for a period of time. You won't 


have that information for a period of time. 


A TBhatacs Gant. 


Q Now, what I'm concerned 


with as a point perhaps just of, confusion, 1s at,the 
bottom.of .adess Joe Youstalk, about having sa, single 


camp rather than seasonal smaller camps scattered 


throughout the operations area. Now does that contem- 


plate an operations area of larger than 1,000 acres? 
A No. 
Q Because it strikes me 
that if all you've got is what is essentially two 


Square miles, that the idea of scattering camps over 


that area doesn! tulook, Like, it, wouldybe,a@ problem that 
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would even arise, especially with inter-connecting 
roads. 

A I would refer you to 
figure 4 which shows cluster facilities designated 1 
to 4 and spread along the east side of Parsons Lake 
and extending an area of from say the cluster No. l 
down to the dock facility of about eight miles. So 
what we meant there when we referred to accommoda- 
tions being spread over a wide area was you could 
conceivably have some sort of accommodation facility 
at each of those clusters. You could have something 
at the plant and possibly the gravel pit area, and 
what we meant andintended was that we would have 
one common accommodation facility to serve for all 


the construction. 


Q I understand, and really 


we're dealing with a much larger area than I had 


indicated as 1,000 acres, not that you would use the 


land tfeoreanythitig.iin particukan, but tthatethe facilities 


are spread over quite a large acreage. 


A Oh, I misunderstood you, 


your impression of what you referred to as a thousand 


acres. 


Q I-understand that you're 


not taking up much land but yourwellls rare spaced tat 


intervals of several miles, your clusters Of wells. 
A Les. 
Q Now on the top of page 


pres G/oun ranrstrip thacminity “you ‘say, 


Mitiwirlb peobably be a short takeoff and 




























p sea suis ms 
- ooted ciated aha eae as | 
| L ,ot vesauto “eile yae pews s | “ ” " 


. o2 .8elfim tdpie ‘Sudds Yo ererny aaa . 


-sbommogos oF beriste: ow didi ee dasa ou sa 


‘bas’ sors tiq Leverp odd yidiezog Bas Jaslq “ots 98 

ved bivow' sw tedt+ esw bebastai bas sasem sw dew 
ifs sot evzse of ysif ins? noissbommosos sommog 910 
| -toisjouxsenoo ort 
9 ip eahs | 


1sdt sors teprtsl dowm s d¢iw patiseb st 'sw 


| vifsex bea .basétexebay I 
ban J 

eit sen bluow voy Jett toa ,ge19s 000,f es Batsoibat 

+ eden sorlt weds gud \1aeluottisg ai patdgyas 1x0? Sasi 
,9ps8e196 sprsi 6 siiup revo bssige 9x6 


a boosazebnpetim TI , Ao A 

| basedot? 6 es 0+ berrs?s7 soy tefw to noLeeergmi xwo0y 

) - | i 89195 
si'voy teddy tasterebnd-! O° a” 

+6 bevece oi effew svoy tid Bast doum qo puitss ton 
.silsw to e1eteuvin wmoy ,2éslimidetreves To elevreimni 

,2aY A 

ra) . '; yy Aa =” 

. .yse voy y¢ifivet qitteris xpoy oF 4S 


| hits. FosAss t10de sd yidedorg Liiw st" 


¢ 
| 


| apeq io gos sit no wor 


“en a 


bluod oy esw sets sbhiw 6 revo beetas pated a 
YIilLIGst noisshommoogs to Jt0e emo ever yidsvisonos 
pnidtemoe oved bluos woY .erededlo soit to ross 35 


a 5 


are 


see 


+ 


ee 
fen) 








Scott, Stamberg, Guyn, Good 


Cross-Exam by Bayly 


Fanding facility," 


17564 





and as I understand the original Parsons Lake projected 


development there was at one time a plan to build 
much longer airstrip. Has that plan been totally 
abandoned? 

A NO,"rTt has*not? 
have not resolved the type of airstrip facilities 
would best suit the project. 

Q So it might be that 
you would be still opting to have a 6,000-foot as 


Gppoesed*=to*a~27500=foot*alrstrip: 


A That's” a” possibility. 


Q And if you made that 
decision we'd be looking at revised gravel needs. 

A Tes. 

Q Now, the problem of 
ice fog has been discussed in various places in th 
evidence of not only Gulf but of the other produce 
Now there's nothing in your volume, but we do find 


in Imperial's statement the possibility of a four- 


~\ 
diameter ice fog cloud after five continuous days of 


stable atmospheric conditions with temperatures of 


minus 35 degrees or less. Have you looked at ice fog 


as a problem in this same fashion? 


A I would refer that to 


our environmental panel, Mr. Bayly. 
Q You discuss ice fog 
im page ™3.L0"°OLf° your* big book, ‘but only™in’ very 
in the middle of 


general terms’ the page’ =--"I"m* sorry, at-the 


bottom of the page. 
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A Les. 

Q Have you looked at the 
possible problem of ice fog both created by your plant 
and ereatedebyeyour airport facility? 

A Mr. Bayly, I asked if 
you could refer that question to our environmental 
panel. 

Q Well, my feeling is that 
this question as two facets: (1) as to what it will 
do to the air quality, but I'm not concerned with that 
now, I'll leave that for the environmental panel. 

But surely you gentlemen who are interested in the 
building of this project and the maintaining of the 
integrity of your plant and supply are interested in 
1céhogeas it affects the ability of aircraft to land 
and take off, and have you looked at it from that 
point of view? 

WITNESS GUYN: Yes, we have 
been aware of this possible problem and it has been 
looked at in the environmental studies completed,by 
this I mean the Slaney studies, and I think this is 
what Mr. Stamberg is saying, probably from that aspect 
we should shegraay ae Environmental Committee who can 
discuss it on that basis. But we are fully aware 
of the ice fog aspect and it is indicated that it 
will not present a problem to us. 

QO Well, could I suggest 
to you that if Imperial is right and you have an ice 
fog which is four miles in diameter, that you might 


want to move your airstrip so you could land airplanes 
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at it during ice fog periods. 

A I believe that this 
was taken into consideration in the distance that the 
strip is located. 

Q Well, let's have a look 
at that because it doesn't look to me like it's four 
Miles away from the plant. 

A Well -- 

Q It would have to be a 
two-mile radius away in order to escape the conditions 
that Imperial has projected as happening at least once 
during the months of January and February, and just 
taking your Scale it appears to be a Titcrle over 
one mile from the plant to the airstrip. Do you agree | 
With that? | 

A "here are other factors 
involved -- climatic conditions, wind conditions, and 
so on, and that's really the reason I don't want to 
get into the specifics because I feel they can dis- 
cuss this better. 

Q So they having been 
alerted will be able to address themselves to this 
problem. 

A Rog ti. 

WITNESS SCOTT: If I could 
comment there, that the size of the two plants is 
significantly different and that might have a bearing 
on the size of the -- or the diameter of the ice fog. 

‘ MR. MARSHALL: Well, Mr. 


Bayly, since this will be coming up later and sage 


























7 y 7 


Kae laa ae Vie ay 


— 


Joor « svad a‘ dets < ‘ai 


auod ut OALE am, od 


. 
| =- Liew | a, <e ™ | i 
| sed. 02 evad Bivow 9E YO.” on) ao ehPr ey all a 
| aes odd, sqaves o¢exebro nis yswe mutberetimowd 

eon0 dese! Js pre aeqgad es pasvetony aad isiasqnt. puny ia 
| Saut Bac »yxsurde? Bre yaaunet ‘3orariscom eda ontanb | 
| tovo efssil 6 sd.od t1issaqe6 sduetach twoy paixst 
 ecreis ooy.00 ,gitsetis eft of tosiq sid «mex alim-sno 


Siend doi jet | 
2120396812 tedso sis eisay7 A i yey nee vt | ies 
bre ,enoistbaos briw ,anoisibnon ottamilo = bey loyvnt wf 
| ot Jnaw t'n0b lt sossat @ds ylisst e*'jad? Bas’ ,no0 of Bl Fae 
| ~a2ib aso yet) lost IT eetinosd eanttiosqea sf2 o4nt sep = ie 
| <t9338d etd equ \os . 
| nsed-oniven vortt o8 a) | ” ae 
. aint of eeviscarniod? eastbbs ot sids ed-iftw tétx9fs gs 7 
Pe ee (ee 
dips A ha 7 4c : 
bitono J ti “PTOOe S2aguTiw p=* . bi {2s . 
2insiq owd sdy 20 esie sat gadt genera Foenmop os 


prizeed « svad odpim Jad? bos Jaersttib yisosvitinora 
ro? soi ent lo astemaih odd 10 ~- og Bo ax te a9) no 
1 ,LfowW :@IAHRRAM .HM C8 wi = 4¢@ _ 


; 6b’! bos astelqu primes sd Lfiw eine sont mee 
) , aw 








he 17567 | 


SCOtt, otamberg, Guyn, Good 
Cross-Exam by Bayly 


rather like to follow it, whether you're talking about 
Imperial Oil evidence as to what's going to happen at | 
their plant, their evidence as to what's going to eanuen 
at Gulf's plant? Perhaps if you could give a reference | 
we'd be able to follow that more closely. | 
MR. BAYLY sift". ino the, big | 
green book and the page is -- I'll look up the page | 
reference and I'll give that to Mr. Marshall when 


it's been found. 


MR. MARSHALL: Thank you. 





MR. BAYLY: But I am referring, 
Mr. Commissioner, to Imperial's estimates of the ice 


fog created in their own area rather than any comments 


that they would make about Gulf's Plantfhey aren't 
found in the big green book. 

Q Would you anticipate that | 
jet planes would be landing at the Parsons Lake strip : 


if it were decided to have a 6,000 instead of a 2,500 | 


foot. Strip? 
WLTNESS STAMBERG: Yes. 
Q What sort of criteria 


go into the determination of whether you will opt for 


| 
| 
| 
| 
a, 92.500, Gf a 6,000-Loot strip gm your final application 
A The volumes of traffic | 
and movement of goods by air both during construction 
and operation as opposed to the cost of building a 
STOLest tip versus ia Jet estrip ws Lathink are the main 
factors that enter that balance. By that I am including 


and recognizing the scarcity of gravel. 


| 
| 


Q So the supply of gravel 
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may have something to do with it. 


A Yes ae mignt. 


| 
| 
Q And the transportation | 
Logi sties terther: those’that?! you opt’ for or'those that | 


are imposed upon you, by regulation. 


A I don't understand what 
you mean. | 
Q Well, let's take for 
an example -- and I'll get back into this a little 


later -- but let's take for an example that you might 


be not allowed to run barges in through the Husky Lakes 
That hasn't been determined yet, I understand. If 
you accept for the moment that you wouldn't be allowed, | 
then you might want to have a longer airstrip because 
you might want to bring more material in by air. | 
A That's a possibility, | 
under those circumstances, yes. | 
Q And what I'm interested | 
in is what things have to be decided before you can 


decide what kind of airstrip you're going to need. 


opinion of what those things are, I believe. 


| 
| 
| 
| 
A I've given you my 
Q All right, when will you | 

| 

| 


know about this decision? 


A I would estimate in the 
fdeavetall. 

QO O£SGhis year? 

A Yes 


MR. BAYLY: Mr. Commissioner, 


in the big green book is 3-24, 3-26. 
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! 
| 
' 


fe) With regard to the storage! 


of fluids, you speak about the storage facilities being | 


an appropriate distance from the facilities. How do 
you determine what's an appropriate distance from the 
facilities? 

A Mr. Guyn? 

WITNESS GUYN: The distance 
has not been decided at this time. It will be in the 
engineering to be performed over the next year. As to 
what is an appropriate distance, this would relate 
primarily to a safety factor. I believe that would be 
the prime determining factor. 

Q Now that's safety of the 


plant and safety to personnel? 


A ft could) berboun: 

Q What about safety to 
the environment? 

A Not really. In what 
respect are you asking? 

Q Well, I gather you're 


going to store fluids in liquid storage tanks and 
you're going to surround them by dykes, and the dykes, 
I assume, are to keep the fluids in rather than people 
Or anything else out. 

A Thar SsPreqnt: 

Q Because you don't have 
the problem that the other producers have efetocating 
close to a river, and you want them an appropriate 
distance from your facility and I assume that includes 


docks as well as processing plants, and I'm just 
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Suggesting to you that one of the reasons may be to 


protect the environment as well as to protect the plant 


and the personnel; but that may not be the case? Dont 


letkmeabubiyvyuyou; 

A No, I would say the 
dykes would serve to protect the environment in the 
case Of leakage from the inside. 

Q Now, you've said that 
the dykes will protect from leakage. How do you 
determine how big to build the walls of the dyke? 

A Oh, I believe one rule 
of thumb is that it would be determined by large 
enough to contain the total volume of the fluids that 
are in your storage tanks. 

Q And would you have to 
include in that the volume of any water that had 
fallen as rain and the volume of any snow and ice 
that had accumulated during the wintertime? 


A You really should not 


try and allow water to be contained in the dykes. You 


should try and drain that away. 

Q wo raghnt). you can’? 
always do ‘that, I take it.” If "ae%ai lore Cf one’ of 
these storage tanks occurred during a storm and there 
were puddles in it, you wouldn't go up and pump water 
out 24 hours a day. 

A Nove that’s correct. 


I don't believe that would be a substantial volume. 


| 
| 





Q One of the other problem 


with this? I understand, is that if you build the eee 
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of the dyke high enough to contain everything that's : 
in it, that's fine as long as the),tank,leaks,out, very | 
slowly; but if you have the bottom fall out of the 
tank, as occurs from time to time in the petroleum 
industry around the world, the liquid may come out very 
quickly and may even breach the dyke. 

A Noy IdM sOruyn nl >can’ t 
agree. The bottom of the tank doesn't fall out when | 
it's on a surface. 

Q Wouldn't your tank be on 
pilings, or would it: be rightson the surface of the 
ground? 

A It probably would be on 
the surface, I think, with insulated, material, beneath 
itieah Bute getting: back to your question, the rate at : 
which the liquid would be discharged,. the dykes, I | 
would say, would still contain the fluids. 

Q Would you be dyking the | 
line that would lead the fluid into the plant or cae | 

A We have not decided, I | 
can't really answer that at this time. That will be 
decided in our engineering phase. 

Q Would you be running the 
lines from the tanks to the facilities, or the plant 
underground? 

A I would not anticipate 
so, no, they would be above-ground. 

Q Would they be bermed? 


A Rathes than..on pilings, 


| 
you mean? 
| 
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where in your evidence or in your big book, can you 


| Q Yes. ! 
2 | A With support structure, | 
| no, I would suggest they would probably be on pilings. | 
4 | Q You're going to have 
| flow lines, as I understand, according to the diagram 
6 | we were just referring to, figure No. 4, from the | 
si various clusters to the plant, is that correct? 
5 | A Yes. 
9 Q And these lines will be 
2) elevated and on pilings. | 
WITNESS STAMBERG: Yes. 
Q And are the pilings to 
3) be made of steel or wood? 
va | A We have not determined | 
5 | whieh, at this stage. | 
16 | Q Now, 2) di dnt. find* any — | 
: 
tell me how many pilings will be required, fpaWina cant: 








Loe A No, Tecan "t: : 
20 || Q We have some estimates o2] 
21| piling requirements from the other processors. Is there | 
ee a special reason why you can't tell us at this time 
3 | approximately how many pilings you'd need? | 
f 
4 | A We haven't undertaken : 
25 | engineering studies to determine that yet. We plan : 
26 | tC700 that this vear. 
7| Q Now, I have here a pam- 


8 phlet called: | 





29 || "Mackenzie Delta Gas Development System," 


| 
Q| mhiitehntisocavbrochure put out by Gulf 011 Canada Limited, | 
| 
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Imperial Oil Limited, and Shell Canada Limited last 
year, and under the heading, the third chapter on the 
second page of the last paragraph it says: 
"Some 16,000 piles will be needed to complete 
the support construction for the three-part 
system. Timber native to Fort McPherson will 
probabil y-bestransported in log rafts to central 
plan Sites for piling] 
My understanding was that the gross estimate of 16,000 
was reduced to 8,000 because there was a tentative 
agreement among the producers that they would use 
approximately half steel and half wooden pilings. Now 
if they didn't know how many piles you needed, how 
could you come up with this figure? 

A I would say that that 
figure represents a very gross approximation. It also 
represents a different configuration Seneaeneeeee 
system as we saw it at that time and we now see it. 

QO Well, does that mean that 
your feeder lines will be different and will require a 


different number of pilings per 100 feet? 


A We haven't resolved that 
detail. 

Q But had you resolved it 
at this time? 

A No*#CL-said@it'was-a>-oqross 
estimate. 

Q Well, what is your gross 


estimate of your piling requiremants as you see the 


project now? 
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A ido not know. 


Q What spacings of pilings 


{ 
would yau estimate that you would have on the flow lineg? 


A We haven't resolved that. 
Pdaon' know: 

Q What spacings of pilings 
dovwyoteuseimwother areas? 

A We have not built 
gathering lines on the elevated piling system. 

Q Nowhere in the world? 


A Not Gulf. 


Q So this is a brand new 
thing efor tyous. 

A Yes. 

Q Never bean tested. 

A It's been built elsewhere 
We haven't built it. 

Q Say that again. 

A I say we have not built 


that such facility. It's been built elsewhere. 

Q Have you been examining 
how it has been built elsewhere to determine whether 
it will suit the needs that you have and the environ- 

ment that you're going to be building in? 

A ¥es pilbbthink we.have. 

are} Well, what about the 
spacing of the utilidor in Inuvik, have you examined 
that to see how far the pilings are apart? 

A No. 


QO Would that be an 
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appropriate comparison? 


A It might have some 
relationship. 
Q Will you be doing that? 
A We will be examining -- 
THE COMMISSIONER: We'll have to wait till 5:00. 
Q We could adjourn early 


for the purpose. 

WITNESS SCOTT: 

A Did you want that 
tonight? 

Q Well, that would give us 
a gross estimate, I suspect. It might not be very 
accurate because you haven't thought of this in very 
accurate terms yet. 

A Correct. 

Q SO any taxing on local 
resources of timber is something that we can't fore- 
cast as far as Gulf is concerned at this stage. 


WITNESS STAMBERG: We don't 


see. any particular taxing on local resources. 


Q Well -- are you going to 
use local resources? 

A If they are available. 

Q That's what I meant by 


"taxing". I don't mean to be derogatory in that you 
would necessarily use up all the timber in the area, 
but you would anticipate using local materials if 


they were available. 


A If they were available. 
Q But when will you be 
able to tell us when you would want -- when you could 
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forecast your requirements for pilings? 

A I've indicated probably 
in the fall. 

Q And have you contemplated | 
the possibility of using pilings constructed from 
timber cleared from the pipeline right-of-way farther 
up the Mackenzie River? i 


A No. 





Q Would that be something 
you would think would be sensible to contemplate? | 

A That's a possibility. 

Q And would you be prepared 
to enter into discussions with the pipeline applicants, 


to see if this is feasible? 


A If it is feasible. 

Q Well, that's what I'm : 
asking. Don't you have to talk to them to see if it | 
is? | 

A Yes. | 
Q At page 6 of your ares 
you talk about control mechanisms, computer control | 
systems and yau state that largely your control system 
will be by the means of two computers, an active and 
a backup unit. 

A Yes; 


Q You stress the importance 


of the backup computer and I assume that this means that 





if you only had one there could be serious consequences 


if itt were. to. fail. | 


A 1 veter you to the last. | 
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paragraph on page 6 in that section. 





"All the remote terminal units will be designed 
so that they will be in continual control at 
the cluster or within the gas plant in the event 


of a communications failure." 





Q What does "maintaining 
control" mean? 

A To maintain a status quo. 

Q So that no more gas would 


be pumped through the feeder systems, or that it would 
be pumped through -- 


A It would normally mean 


that it would -- that gas at the same rate would be 
=" would tlow, subiect to certain over-riding pre- 
Cautionary measures, which would shut the facilites 
in: ! 

Q All right. Now I take | 
it if you had a failure of your primary computer during 
a time of bad ice fog when it might be a situation that 
you couldn < ity an and out Of “your airstrip, that 
you'd have to devise some other transportation means 
to get your computer back into running order. Have you 
thought of contingency plans in that event? 

A That's one of the reasons 
why -- one of the main reasons why we are advocating 


the backup computer, to have that backup support. 


A I must also emphasize 
that a computer is not associated with aircraft. 


Q Well, I -- 
Q No, but the people who 
| 
| 
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fix computers and who bring in spare parts, I assume, 
would come in by air. | 
A You would normally main- 
tain sets of Spare parts on location for computers, 
Q You would agree with 
me that it's important to put your original computer 
back into running order as soon as possible because 


you're left without an insurance policy in the sense 





ifavourdon/tudonsot 


A Yes. 


Q Now, would it be fair to 


say that this project will be very highly automated? 


A Yes, I would say so. : 
Q And in the processing | 
part -- that is the plant and the wells -- once they | 


are in operation in terms of numbers of jobs, I suggest | 
to you there will not be very much opportunity for | 
native employment. Do you agree with that? Or cal | 
any employment, there are going to be a small number 
Of jobs on-site. 

A There is also, in an 


operation such as this the maintenance operation of 


maintaining your facilities is a very essential part 





of Ley 


Q Now maintenance, is that 


clearing the roads and keeping the plant clean, or 
does it mean something else? | 
A It means all types of 


maintenance including the maintenance of equipment 





primarily. 
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Q SO mechanics' jobs? 

A Yes. | 

Q And what others that you | 
Gan "think Of offhand? 


| 
A Well, L woulda reter the | 
jobs that we may have available during construction and | 
operation to our socio-economic panel. | 

THE COMMISSIONER: Q Mr. 
Stamberg, you are talking about the gas plant in place | 
and the jobs it will offer to people. That's what you're 
talking about? 

A Yes "Slr. 

Q Well, I visited the 
gas plant at Pointed Mountain established there by 
Amoco. 

A Yes. | 

Q -="and I realize the 


volumes of gas that are being produced at Pointed 


Mountain are, I think, something like 1/20th the 





volumes that the three plants that have been discussed 
this week at the hearings will produce. At the gas plant 
at Pointed Mountain I think there were four people 
employed as operators full-time. It may have been 3, 


but I don't quite know how they came out to 3%, but 


let's say four, and they were in that instance, as I 

Fecavl ¥=-"and£nis “Ve “subject to evidence we may hear 
in Phase 4 and so on -- but I'm going on recollection | 
what was told me at the time, they were all from Edmon- | 
ton or Alberta or some place south of the 60th Parallel. 


Those are skilled jobs, I gather. You just can't let 
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1| anybody run one of these things. What are the jobs 























2| you're talking about that would be available to natives? 
| First of all, are you talking about jobs as operators 

4 | Or are you talking of other kinds of jobs? 

5 A I think we referred in 

é | our materials specifically on page 13, to an estimate 

7 of some 50 people that we could see on-site to operate 

Z the gas plant, the gathering system, and the wells and 
9 provide maintenance functions. 

a Q Well, the wells are 

ie automated. There's nobody at the wells. 
12 | A The point I'm trying to 
13| make, sir, is that there must be a continuous mainten- 
14 | ance schedule maintained on not only the plant but 
15 | all the facilities that you have. This requires a | 
16 fairly wide spectrum of people. : 

| 

em Q You mean inspecting the | 
18 flow lines, maintaining the network of flow lines? 

19 | A YesyathatcsortcCofathing: 
20 | Q And you say that your 
2s operation, the whole development will employ about 50 
22 | people full-time? 
23%) A That's our best estimate 
24 | now on-site at one time. 
25 | Q That would be 50 jobs, 
Dee! or 50-times three shifts a day, or -- 
21| A 50 on-site at one time 
28 | is our estimate. 
29 | Q Well, just so we don't 

30 | misunderstand each other -- 
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| A What I'm saying is that | 
2 during the night time there would probably be relati- | 
4 vely few people -- | 
4 | Q You'd have a watchman, | 
5 | that sort of thing. : 
6 | A That's right. During | 
7 the day you would have , I would estimate, a lot of | 
2 maintenance people working not only on the plant 
- facilitiesbut on all. facilities. I agree that | 
10 | as far as operators are concerned in a plant such as 
< this I think there would be relatively few. 
12] MR.» BAYLY: O<Could.we, turn, 
13} Mris Stamberd,aito’ eanothersarea,~ and) 1 11) refer, you.sto | 
14) PACey 2 -Oo Oly Ourwbic, book . You have under the | 
5 item "routes" identified three alternative staging | 
16) areas and these are described in the sentence at the | 
beginning of the page: 
12 | "Depending One thespr ori tveand the, s1zesor 
the item, it could be shipped to Gulf Canada's 
Swimming Point base camp, Lucas Point, and 





| 
| 
7 intermediate staging area on the east side 
of the Mackenzie River or directly to the job 
| staging area in Hans Bay." 

4 | Are all.these. staging: areas substitutable, or in other 


253) words could any one of them serve your entire staging 





6 necease 

| A Swimming Point and | 
2g | Lucas Point ware directly .acrossmihe river, from one 

5 | another, and I would say that in our initial operations 


om | that those two staging points would probably be atitizel 


| 
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for very early construction. 
Q Wouldlitebelfairrto say 
that because of the volumes of material you would 
anticipate using those two and maybe one or more of 
the others? 
A That's a possibility, 
yes. 
WITNESS SCOTT: Excuse me, 
there 1s only, one other. 
MRe BAYLY: Sorry, the other 
one is described as the intermediate staging area, 
andathe otherloptzen, I gather, is not to stage at 
all but to take the goods in through the Husky Lakes 
Boght Loryourgdecksite:. | 
WITNESS STAMBERG: That's 
right. 
Q Now, I'm interested now 
in the staging of the heavy modules and as background 
tougoinglantopthats let’ stiook at page 4.1 of your 
big book at the bottom of the page, you talk about 
the natural tendency towards terrain instability, 
and you say that, 
"the adverse nature of these physical effects 
would be large," 

and those are referring to disturbances in general -- 
"the adverse nature of these physical effects 
would be largely absorbed in the areas' natural 
tendency towards terrain instability." 

Does that mean that you wouldn't notice them, or that 


they would disappear? 
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A I would defer comments 
on that section to our environmental panel, sir. 

Q Now, when we're explor- 
ing the problems that might arise with overland move- | 
ment of the heavy modules as a possible way of moving | 
them, you'll have to take into account the natural 
inetapils ty, Of the terrain; 1s that not correct? 

A “esr. 

Q And you have to take 
into account whether you decide to move them in in 
tie winter over snow roads or whether you take them 
in over gravel roads. 

A I think if you're talking 


| 


i 
i 
i 


about large modules you are committed to take them in 
Over a gravel road. | 
Q Now they weigh , as I 


understand, up to 100 tons; is ghat correct, 


A More than that. They 
could weigh up to 1,200 tons. 

Q Up to 1,200 tons. Now, 
if you were moving a module of anywhere from 100 to 
100. tons, Wiat. Orr Of. 2 broadside you, needs Are there 
any roads in existence now in the general highway 
system say of Alberta that you could use to carry 


these things around? 


A We are talking in terms 





of about a 35-foot road to move a module of that nature. 


Q 35 feet wide? 
A Yes. 


QO How thick? 
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How deep a pad of gravel? 
A We have estimated about 
seven feet. 


QO Is that the experience of 


moving these modules around in other parts of the 
country that has told you that seven feet will be 
Surrivenent: 

A L's wrelimninarny calcuda- 
tions that we've performed to date, plus observing the 
type of system that is used in Prudhoe Bay. 

QO Now, you feel confident 
that, comparing the terrain: at, Prudhoe Bay wath the terrain 
at Parsons Lake that you can make that jump? 

A Not until we've done 
further studies, and that's what we intend to do this 
year. 

Q So you've got. to.do soil 
tests, among other things. 

A We've done some and we've 
gO t.20, do, MOre., 

fe) And you have to take into | 


account your statement at 4.1 that says that the terrain 


is snaturally. instable r- unstable, |. mean. 
A Yes, | 
2) Apd that may present 


un_usual eo ene that you haven't encountered before 
in the moving of such heavy equipment. 

A ios a possabaliry. 

Q Well, will that determine 


whether you move these things in the winter or the 
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summer over your gravel roads? 
A We haven't resolved that. 
(0s Module construction, as I 


see it in figure 2 of your evidence , begins to take 


place in the middle of 1978, according to that bar graph. 


Correct? 

A Yes. 

Q If it begins in the middle 
of 1978, it comes in sometime during the summer of 
that vear. 

A No, we have estimated that 
module construction is complete and is shipped in the 
shipping season of 1980 on that bar graph. 

Q Now the module construc- 
tion then takes place down south. 

A I beg your pardon? 

@) The module construction 
then takes place down south. 

A That's the assumption that 
was made in preparing this. 

© AIIAYai ght, then you stare 


assembling the modules in the middle of 1980, somewhere 


around perhaps -- I can't tell from that, maybe July or 
August? 

A ves. 

Q You. told. us you can onl; 


bring them in by water. 
A Yes. 
Q So if you could only move 


them in the wintertime because of the studies you're 






















> i a) a 
han fev 


a : 
or ar) ne 


i ah Titel nalaoda olvbom mae ee 






.tac% bevTozgsy J neved” 
5¥5? oF efipsed Mecrtitr iv Aoy 26 ¢ eywwpk? 

> rc. e 

igsip ted dss oF sAkBYbods * (800! io ${bbim sds mi sosig 


<2a7 Kr 
Sfpbhim 94 as 2aiLped +I +7 G 





to temiwe oft oriagh esmivernce ni Bence ae ,8VeLl to 
| ‘ 


_ i 


te) ee 
tous 7 7 eae 
sit ni beugide e: bite) stelqnod ei ‘holébuyteAbo atubom sf .* eat 


‘ i” 


iqeip tsd-tats no O8!L 20 nosese paiggida 


w65y Yeds TOL 
a 


‘ela? betatigas oveA sw ,oOu A ce i 
J ' 
ae 


uwitenos slubom siz won Q 


-ftuee nwob sosfo “esisy asd? sors 


‘pe 


mtitop iwob OD: I q eonet mons isi a 


eit? paitegetq ni sbsm esw jos oe 


4a 

ri 

L 

“ 
Mt 
—t 
—~ 
rm} 
~ 
vw 


oe ,O0€Lf to elbbim ere mt estyS5om sas os 
10 yivt edyem ,26d9d mozl Lis? 2*nso"T == aged bindous 
: int 
¢ ~ 4 h 
“4 DUA) .s 
6 , 7 
Ba é. Ss es 
“se 
‘ino nsS woy eu Dlos soY Q " KS9 Oo, pes 


‘a Po 7 
tetew yd’ nd teddy pits “ass vi - 















, 


svou ying Bbinod soy Ti 'os om 
or*voy selbiute oft Yo save rs¢ 
© eae | we 


; a : : a -; 


_— a ae en 7 =n 





17586 | 


Scottze olLeipera, Guyn, Good 
Cross-Exam by Bayly 





going to do this summer or whever, then you might find 
that you'd have them completed at the end =- inthe 
migeie Gh i960; ' you'd ship them by water but that 
you couldn't move them to the site where you wanted 
to assemble them until that winter. 

A That's a possibility, 
yes. 

@) Which might mean that 
you wouldnt eehave™ them’ vassenbled” until closer to the 


end of 1981 than you have presently projected. 


A Not necessarily. The 
movement of the modules -- beg pardon? 
Q Yow Can Sware sa year 


earlier, that's one possibitity, 1 take wes 

A What's your question, 
Sir? 

Q I want to know why it 
is that it won't necessarily be that your assembly 
of the modules won't be delayed if you can't assemble 
them -- if you can't move them until the winter after 
you've hauled them in on the barges. 

A Because the transporta- 
tion of module and the loading on the docks staging 
area that we've referred to in our plan is only about 
a mile from the plant site. Now the movement of the 


module from the plant site or from the dock to the 


plant site, if it did require a winter move, I believe 


you're talking about a matter of four to five months 


holding the modules at the dock area. 


O That would take us to 
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tothe cond of al960.. 
A That doesn't necessarily 


mean that your project is delayed because of that 


holding time. 


Q You might be doing some- 
thing else. 

A bes a possiblity, ves. 

QO But given that it takes 


a fixed period of time to assemble the module, and 
that's what the bar graph appears to say on figure 2, 
that that operation would take place starting closer 
to tthe rend "ef 198017 if you had to move these ralong 
the special road in the wintertime. 

A Lf you tceeuldrn tirmpro- 
vise to circumvent the time to set the modules on 
the pile and interconnect them, you would be delayed 
by the four months or so that you would be waiting 
until freezeup, I grant you. 

Q AVL Sight, and do you 
know whether you're going to be able to assemble these 
in the wintertime? Is that going to present any 


problems to you? 


A Not that we're aware 
ef? 

Q But have you ever tried 
si oA 

A No. 


Q And you'll be looking 
at the experience, I take it, that they're having in 


Prudhoe Bay with some interest to see whether the 
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} 

schedule you've Outlined in figure’ 2 isa realistic one} 
A Right, very much so. | 
THE COMMISS TONER: "QO" Mr; 

Stamberg, figure 2, the Parsons Lake project schedule 

in the year 1976 you have a line drawn that appears 

to be somewhere in the fall of '76 indicating approval 


Of the Arctic Gas “project. That seems to leave an 





invidious implication regarding the Foothills project, 


not to mention the views of those who are opposed to | 
a pipeline. But anyway, then you have what appears to 
be January Jest, “77 approval by Indvan Arfairs’s 
Northern Development of the Parsons Lake project | 
Ltseir. What were your reasons for including those | 
dates for approval of the Arctic Gas project and 


approv_al by the Department of Indian Affairs & 


Northern Development of -- 


| 
| 
| 
A Can I Yeter that reply i 
Mr. Scott, please? : 

THE COMMISSIONER: Yes. 


WITNESS SCOTT: Mr. Commis- 


sioner, in our optimistic way of doing business we 

are hopeful that the various regulatory bodies would 
approve it and it's necessary for those approvyals 

to come in roughly that time frame in order for us tc | 
commit to construc tion. We would not commit to any | 
construction until there were the appropriate athe yt 

QO Alm? frat; So lec ad 

the Arctic Gas projectisn't approved by something like 


what appears to be September or October, Vor O,~ Ener 


this schedule in figure 2 is not one that can be met. 
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acott, Stamberg, Guyn, Good 


C ross-Exam by Bayly 
It would have to be postponed by a year at least. 
Would that be so? 

A Op ober (6 “there. ie 
some leeway in there, but you know, give or take three 
or four or maybe even five months, but I think beyond 
that your statement is correct. There are some basic 
conditions which must be met for us;first of all 
we have to have the gas, secondly we have to have a 
transportation system to get the gas out, and without 
either one of those we don't do anything. 

Q Well, all right, we're 
talking about the transportation system and your 
assumption in preparing this schedule was that the 
transportation system, i.e. the pipeline, would be 
approved sometime about September or Oc_tober, 1976. 
You said you had to have the gas. Don't you have the 
gas? 

A Our current drilling 
program, we hope, will give us the confidence that 
we need in our reserve estimates. We are reasonably 
confident it is there, yes. 

QO Wren will that drilling 
program be completed? 

A There are four wells 
currently being drilled. I guess our estimate now 


would be what -- the next one to two months? 


WITNESS STAMBERG: Yes, Sir. 


Q So. at won’ t..be for an- 
other month or two you won't be able to tell the 
governm at, the Energy Board, or this Inquiry for 


another month or two whether you will even have the 
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Scott, Stamberg, Guyn, Good 
Cross-Exam by Bayly 


gas to justify going ahead with this project. 
WIINEOS SCUlLD? “[hatr *S "Oe rect. 
Q And where is the drilling 
occurring that you hope will produce sufficient gas 
to enable the project to go ahead? 
A Four wells are currently 
being drilled at the cluster sites that are indicated 


in the proposal. 


Q That's in figure 4, eh? 

A Yes sir. 

Q Where are the wells be- 
ing drilled again? 

A Clusters 1 through 4. 

Q Oh, I see, right. 

A One well at each cluster 
site. 

QO Yes. 

A Tr € could-‘yust’ ada an= 


other comment, Mr. Bayly, of course, is indicating 
scheduling problems and of course we fully appreciate 
that. That's why we need the kinds of things vat te 
front end that we're talking about so we can get on 
with the business. 

Q Oh, I'm sure we all 
understand that. We understand and sympathize with 
your problems. We're just trying to understand them 
PY 

A So are we. 

MR. BAYLY: Mr. Commissioner, 


| understand that Mr. Marshall wants to make a motion 
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scott, Stamberg, Guyn, Good 
C_ yoss-Exam by Bayly 


about some of my evidence so that he could do so and 
also pick up his wife at the airport, I am prepared 
to stop now and let him take up the rest of the day 


with that. 


MR. BALLEM: Mr. Commissioner, 


just before that can I make one brief comment which 
may be helpful with respect to the socio-economic 
panel which will be coming along in the next two or 
three days? 

THE COMMISSIONER: I hope 
we'll reach them tomorrow morning, won't we? 

MR. BALLEM: No, that's the 
environme@mtal, sir. 

THE COMMISSIONER: Oh, that's 
Bight. 

MR. BALLEM: We did, way back 
in November, 1974, as part of the material that we 
made available to the Commission, file the report by 
Van Ginkel & Associates which dealt with the 
communities of the Mackenzie, or a title similar to 
that. That was essentially a CAGSL report. They commis- 


sioned it and it includes about 16 communities, many 


more than the ones that are affected by our operations 


Our only. contribution to, that. in essence was. to 
Barticipate.in-the funding of it. .~We -s>,and,Iim,just 


saying this for the benefit of those who might be 


preparing cross-examination -- we will not be includina 


in the socio-economic panel a witness from Van Ginkel, 


and it -is;not.our,intention,to,in,any »way) refer 


or rely upon that report. It is my understanding, whidh 
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Scott, Stamberg, Guyn, Good 
Cross-Exam by Bayly 


fie Hearsniel: Can COnrizm, that CAGSL do intend £6 
introduce that and other Van Ginkel reports, and I 
believe the witnesses from thatfirm in Phase 4. But I 
just wanted to make that observation so we don't have 
people wasting time over the weekend. 

THE COMMISSIONER: Yes, 
That would be a shame if that were to occur. 

MR. BALLEM: Yes, indeed. 
There are better things to do on this long weekend we 
have. 


(WITNESSES ASIDE) 


THE COMMISSIONER: Mr. Marshall 


ME. MARSHALL: hank you, Siz. 


I hesatate to interrupt Mr. Bayly in his cross- 
examination, as I had hoped that if we let him run to 
the end of the day he might finish today. He had 
discussed this matter with me and thought it would be 
best if I brought it on before he brought his witness 
ps 
Sir, aS you are aware, or 

perhaps are aware, Mr. Bayly has circulated some of 
the evidence for the witnesses he proposes to call 
next week. Among that is the evidence of Mr. D.R. 
Shaw. I've now had an opportunity to review it and 
ft Strikes me, Sir, that Lt iS not relevant to the 
work of this Inquiry. The title of the evidence is: 

"Handling of hazardous materials in oil and 

gas field development in Alberta." 
Now, sir, I realize that this is not a regulatory 


proceeding in the traditional sense and that you as 
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an Inguiry officer can consider a very wide range of 
evidence in order to enable you to make your recommen- 
dations to the Minister. However, I suggest to you, 
sir, that while interesting, Mr. Shaw's evidence will 
not assist in advancing the work of the Inquiry, 
particularly as it relates to recommendations of 
appropriate terms and conditions for a gas pipeline 
right-of-way. Accordingly, you may wish, with the 
advice “of Me. "SEot tp 'to consider whether or not you 
would like to hear this evidence which is quite 
lengthy and quite technical. 

Thank “you "jsur PVthat Ss readily 
abatl shad to isayirabout “1. 

MR. BAYLY: Mr. Commissioner, 
I had provided a copy of the evidence to Miss Hutchin-— 
son. | 

THE COMMISSIONER: She just 
hanced "1 t *temnie. 

MR. BAYLY: And I don't know 
whether it's appropriate to make submissions now, Sir, 
Or wait“until you've had a chance to have a look at 
ihe. -— 

MR. SCOTT: Well, Mr. Commis- 
sioner, may I ask a question of Mr. Marshall: Is he 
moving that this evidence not be heard? Because if 
he is then there's something to deal with. If he's 
not, and his last observation didn't indicate that 
he was, we can really pass on, having noted his 
reservations. Is*Me! ‘Marsha li'+- 


THE COMMISSIONER: Well, I got 
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the feeling that he was saying it was not relevant 
to the issues before the Inguiry and that Mr. Shaw 
should not be sworn. 

MR. SCOTT: Well, he didn't 


GO thay fac. I'm just Giving him -one more chance to 


recant. It seems to me if he doesn't go that far, 
there's nothing to deal with. | 
MR. MARSHALL: I thought the | 
comments had been carefully worded to entrap Commission 
counsel. I wanted to see if he would be prepared to 
take a position one way or the other for a change, 
indicating whether or not he felt they were subjects 
that were relevant to the Inquiry, or subjects that 
were not relevant to the work of the Inquiry, and 
accordingly I put my comments on the basis that you, 
sir, may wish to consider with Mr. Scott's advice, on 
which you undoubtedly rely in these matters, as to 


whether or not you feel it would be worthwhile to 


| 
| 
| 
| 
| 
| 
| 
} 
| 
the Inquiry to devote what may be a considerable 
amount of time in consideration of the evidence of | 
Mr. Shaw. 

I chould add, though, that 
the time might be shortened somewhat inasmuch as I 
feel that as the evidence is irrelevant to what we 
are here for, I won't have any questions on it.But 
you may feel, sir, that we ought to be moving on to 
things that are more germane. | 

That as, 1 suppose, Mr. 


Scott, that is a motion that the evidence be excluded. 


Put it on that basis. I'm not urging that strongly, 


| 
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Sir, obviously I feel you can consider what you think | 
is necessary to the work of the Inquiry and it seems | 
to me that this isn't really going to help us get to | 
the matters that are in issue. 

THE COMMISSIONER: I see your 
point. 

MR. BAYLY: Mr. Commissioner, 
I'd like if you are looking this evidence over, for 
you to consider it in light of the fact that we have 
heard evidence to date that suggests that there may 
be formations found that contain both oil and gas, 
and that your guidelines do contemplate the possibility 
that the corridor that is used to transport gas may 
also be used to transport oil and that a large part 
of the evidence of this witness is related to problems 
in hydrocarbon processing and gathering fields and 
it isn't restricted to oil,and that when you are con- 
sidering the functions of the Inquiry and the asséss- 
ment of impacts on this region from an environmental 


point of view, as well as from the other points of 


| 
| 
| 
view we were discussing, that this evidence seen in 
those lights may be not only relevant to you, sir, 
but may be relevant to the people living in this 
area that it be heard by them, and that is one of the 
values of a public Inquiry. But the test being that 
it must be relevant to the subjects which you may | 
consider and it's not as though I have gone as far as 
to take the possible development of hydro-electric 


projects or mining developments that may follow this. 


I have restricted this evidence to those matters that 
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are contained in the guidelines. 


THE COMMISSIONER: Not forgett- 


ing the railway. 

MR... BAYLY: I don’t think £ 
have any evidence on railways. 

ME. SCOTT: And ‘that’s “about 
all you don't have evidence on. 

THE COMMISSIONER: “I"m told 
the railway would virtually clean out the gravel so 
we wouldn't have that to worry about. 

MR. BAYLY: In any event, 

I'm grateful to my learned friend for bringing this 
on prior to my bringing this witness here, and for 
that reason it is of some importance to my planning 
tieat there be some ruling on 1t prvor to the end of 
the weekend, sir. 

THE COMMISSIONER: Well, 
that's, I think, in all respects, the appropriate way 
to proceed. 

Establishing appropriate 
limits to the scope of this Inquiry is not easy. The 
evidence we've heard has made it plain that if the 
gas pipeline is built it will act as a stimulus to 
oil and gas exploration in the delta, in the Beaufort 
Sea. The guidelines proceed on the assumption that 
if a gas pipeline is built, an oil pipeline will 
follow, that we will have an energy copridor along 
the Mackenzie Valley, and this Inquiry has two things 
to do: (1) is to report to the government on the 


social, economic, and environment impact of a gas 
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pipeline followed by an oil pipeline in the context 


of the Mackenzie Valley transportation corridor, and 


then to recommend terms and conditions to be imposed | 





a6 @rgaSapipeline isi bua Lt: 
If you build a gas pipeline 

then it's clear there will be enhanced oil and gas 

exploration activity and the consequences of that 


, exploration 
enhanced oil and gas’activity in the delta and the 








| 
9 Beaufort Sea are clearly within our impacts of 

10 | pipeline construction. If you don't build a pipeline 
11| you won't get the oil and gas exploration extending 
12 | over the delta and into the Beaufort Sea. I think it 
13 | is a case of two and two makes four. 
a But having said that and 
7 that's essentially what I said in opening the hearing 
16 at Inuvik on Tuesday, it is still not an easy business | 
17 to define those limits that we should set so far as | 
18 our investigation of the consequences ote pipeline | 
— construction and corridor development are concerned. 
20 So I think I had better, having laid out in outline 
2. the limits of our examinationéf the consequences | 
22 of pipeline construction and corridor development, 
2) insofar as the oil and gas exploration activity it | 
24 | will precipitate in the delta and the Beaufort Sea 
+5 is concerned, having laid out the limits in a general 
A way of our investigation of the matter I think I 
27 | will -- and I expect counsel to be guided by those | 
* limits that I laid out generally -- I'll examine Mr. | 
29 | ~Shaw's -- the statement of Mr. Shaw's evidence over - | 
30 | night and advise you in the»morning:.. \Wrll:that. be 
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time enough? 

MRe BAYLYe: Mes. at wall, sar, 
and one of the things I didn't mention in my response 
to Mr. Marshall's motion and one of the dangers that 
may arise from this kind of motion is that if there 
are things -- and I don't say there are, but should 
there be things in his evidence which aren't relevant, 
there may be a way of eliminating those without 
eliminating all the evidence, because,i1f «<that.were 
the case then on the basis of a single question and 
answer a witness's entire testimony could be struck. 
Sosdi-wask jou. to Gonsider that as an alternative if 
you do feel that some of the matters have gone beyond 
the, ‘scope, jof- jour dngquiny. 

Mr. Marshall may tomorrow 


want to suggest what those things are that he ebjects 


to. I'm assuming he doesn't object to the whole thing. 


We've already discussed some of the matters with 
these witnesses and the preceding ones for the pro- 
ducers, and he made no objection. 


MR. MARSHALL: Well, sir, 


that's probably because of a New Year's resolution 


brought on at the urging of Commission counsel to keep 


my objections to a minimum. BusteeL don,t thank by 
not raising an objection to a question asked a panel 
called by another participant or a guest of the 
Inquiry I'm waiving my right to take a position in 
argument that certain subject areas aren't relevant 


to the elnguiry.. 


Now I've given some thought t 
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this question of whether or not one could excise from 


| 
the material filed, those parts which seem to me at | 
least not_co be relevant, and I thought of that parti- 
cularly with respect to the evidence of the other 
witness, whose evidence I have, Mr. Shearer. However, 
in this case == 

THE COMMISSIONER: What is | 
Mr. Shearer's evidence about? 


MR. BAYLY: ‘Gs development on and 
offshore of the Beaufort Sea. MBya MARSHALL dhe possible 
scenario of future petroleum development in the 
Western Arctic, sir. 

With respect to Mr. == 1 
don't wish to speak to that evidence now, sir. 

MR. BAYLY: Well, Mr. 


Commissioner, if he doesn't wish to speak to it now -- 


THE. COMMISSIONER: All. right, 


let's allow Mr. Marshall to have the -- 

MR.MARSHALL: With respect 
to.Mr,. Shaw's. evidence, <cir,,1 think overall.i£t's 
not relevant, and -- 

MR. BAYLY: Well, Mr. Commis- 
sioner, my first witness as I told Mr. Marshall, 
is going to be Mr. Shearer. So if he's got any 


objections to his evidence I would suggest that he 


makes them now. He's had that evidence for enough time 


to know whether he has any objections to its relevance 


and I. don't want, to bring him up here if .you're going 
to rule against that witness as well. We're faced 


with limited funding. I have some other bits of 
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evidence too and perhaps Mr. Marshall will -- 
MR. 2Corre Did my friend 
say "unlimited funding"? 


I just heard the 


Minister's statement this morning. I was very impressed 


MR. MARSHALL: Sir, I haven't 
seen the various slides and tables to go with Mr. 
Shearer's evidence and I really have no opinion on 
that to give. If I had a chance to look at them, 
and Mr. Bayly has said they'll be made available, I 
should be able to make up my mind tomorrow, and if 
Il antend to i A SS ER natuvatiy = .l Dring 
it on before he brings his witness up. 

MR. BAYLY?: Well, Mr. 
Commissioner, the other matter, and that is related to 
Mr. Marshall's failure to object to evidence coming 
‘in from other participants. I would submit that if 
he's content that it comes in from the producers upon 
whom he will be relying for gas, that it's unreason- 
able to expect that he should only be allowed to 
object to its relevance if it comes in from people 
who may be opposed to or not at least aligned with 
the project that he is proposing. 


MR. HOLLINGWORTH: Well, sir, 


it seems to me that the objections of cross-examination 


by one participant of another by yet a third party 

is completely different from an objection to evidence 
in chief coming before you in the printed fashion two 
weeks in advance in this manner. I have to agree 


with Mr. Marshall totally on that. Surely I don't 
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have to object to the manner in which cross-examination |! 
is being presented by someone else in order to protect | 
my rights later on. 

MRer BAYLYs~Perhaps, Mrs. 
Commissioner, I should make it clear that in the event 
that Mr. Marshall is objecting to Mr. Shearer's evidenc 


that it's on subjects similar to those raised by 


Mr. Horsfield in his direct evidence and there was no | 
objectionh that Ierecalleby either wWir.»Hollangworth or 
Mr. Marshall to that evidence when it was given. 

THE COMMISSIONER: All right. 
lepeallypthink) thatethis three-corneredjargumyent, has 
to be brought to an end. Whether you objected to 
a question put in cross-examination has no hearing | 
on whether subsequently you are foreclosed from making | 
an objection to that whole line of evidence being | 
brought up, so that I agree with Mr. Marshall and 
Mr. Hollingworth. I thought that was your position. 
Maybe I'm not agreeing with you but that's the way 
I feel about it. 

MR. SCOTT: Mr. Commissioner, 
can I suggest the following course of action? You 
reserve to indicate that you will rule on Mr. ree: 
submission about Mr. Shaw's evidence tomorrow morning. 
If there are any other motions to be made, then they | 
can be dealt with tomorrow morning as well. The 
demeanor of my colleague indicates that the small | 
hang daston+fivesandntheetargethand is on 12. 

MR. BAYLY: The large hand is 


| 
on two. 
| 
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THE COMMISSIONER: Well, could 


I just mention one or two things that you gentlemen 
have raised, because they are important? 

Let me say that on the basis 
of what Mr. Bayly has indicated will be the subject 
of Mr. Shearer's evidence, it seems to me it falls 
squarely within, subject to what Mr. Marshall and 
Mr. Hollingworth may say, it seems to fall squarely | 
within the rulings that I laid down and the views I 
expressed in opening the hearing on Tuesday morning, 
and it seems to me Mr. Shearer's evidence relating 
to the possible caurse of oil and gas developmmjmt in 
the Western Arctic would be complementary to Mr. 
Horsfield's evidence -- not complementary, but it 


deals with the same subject matter; and having heard 





Mr. Horsfield, I think it unlikely that I would refuse 
to hear Mr. Shearer, ; but if Mr. Marshall. pursues the 
matter in the morning we'll deal with it then. 

The question of this evidence 
of Mr. Shaw, what troubles me isn't so much the matter 
of relevance, speaking in the strictest sense, because 
it clearly lies within the periphery of the consequen- 


ces of oil and gas development; but we will have to 


impose a limit upon the extent to which we in this 
Inquiry can seek to identify and atomate all of the 
possible problems that oil and gas development might 
bring in its wake. That's what concerns me and that's 
why aI ‘ad. slike, to, consider .that. 


Let me just return to this | 
question of the course that oil and gas exploration | 
























ssh ow} a 


7 re Tae Aes 


1 












7 


a ee 1 
bitte> iffsw aena f) (MOD: ait oe 


raat voy sett a 
7 


Seka abt edd 52 









Suna efit no ¢sd2 yaa am Pe 


7 wae 
tosidua aftt-od Lliw bedenibal ae yls 


P wn AG as _ 7 
ailst 35 om O27 -emeee Pi: a : fa. mM 


bos ListetsaM .oM sew od salad aot Seeketban Vie 3sn 


& vieteupe (16203, emoee 31 «yee sm daoweai tei 6 
| ewaitv' adt fins wwob bist I 2sdx epaitfor oitaehdd ie 
oninsom yobesw? no pnixzsen odo prinsgo al beaaaigxs 


omitjsele: sonehivs e*istéesd2, .1M em oF atiese oi bas : 


1oleveb eso has fio to seu9):2 sldiseoq eat oF 


. * 
aM o¢ Yisd srentslqmoo. ed blyow sbtotA oiesaaw ent 


$i sud .yusdaemelqmos gon -— sonsbive = *hbistie1on 
! 
S | 
byson paivead Bos «azsitem tosfdva smse sd doviw eleab 
. 
sautsy Bilvwow I gard yisdilas gf Anite 1 -~blettezoy ah 
jax [IetexesM .3M 22 sud .tevsed® 14% teed o2 
.teds 2£ dgiw iseb LfL'ew paLrniom ent al 1sd3Eem 
; 5 Hiv t+ 70 nmoLlszesuD sit = 
| xscztem edt dovum oe ¢'nel om esiduoxrd jadw .wetie 26 to 
wip te ,sanee teesdolite ede nmi poixtseqs ,sonsévelet to 
noo era 3 serigizeq edd minsiw asil glass i gt 
’ 
. ved JLlbw ow sud ;saemqolsvesb esp base ERO tc aes 
etnd at seterioidw of tnedxe sft noqu tims saogmi | 
7 
eit Jo lle @2amot6 Ons ylistebh o2 Asse ABD yrtipat. 


| ddpim tasmgghoveb aep bas Ito dards ero) 
brs om errueonom gaerw e'tad? .sdsw otk. enixe 
t6rs web belies os estbt: 

sen ‘i. 


eid Of) srt 22 taut em tod 


moisstolgxs sep bis Lio jedd 























17603 


may take and where discoveries may occur. We spent 

the last three months in Yellowknife considering 
environmental evidence and one of the last witnesses 

we heard was Mr. Templeton, of the Environment 
Protection Board, he said he favored the interior route 
to bring Alaskan gas to the main trunkline up the 
Mackenzie. He favored the interior route over the 

prime route on the coast. He might be right about 
that; he might be wrong. We've heard a lot of 

evidence about that and we may hear some more. 

Dr. Bliss, who gave evidence 
here on Tuesday, appears to favor the coastal route, 
and he is a colleague of Mr. Templeton's on the Board. 
But Mr. Templeton had a reservation that seems to 
me we're obliged to explore. If the Inquiry were to 
accept the arguments of those who say that the envir- 
Oonmental impact on the coast would be greater than 
it would be on the interior route, then the Inquiry 
would have to advise the government. That would be 
a finding the Inquiry would make, and what the Inquiry 
at the same time has to look beyond this gas pipeline 
to see if we can determine the outline of development 
that may come after a gas pipeline because if the 
Neozch Coast of the Yukon, 1f the North Coast of the 
Yukon were to be protected, as Mr. Templeton has urged, 
ana Dr. McTagqgart-Cowan has urged, and as many others 
have urged, to safeguard the Porcupine caribou 
herd and the large populations of birds that nest 
there and use the coast as a staging area. If the 


North Coast were to be safeguarded in that way and 


| 
| 










































‘tasdqe BW /ryo50 yen pends: 
4 paiazsbhfenwos: ca euveki eon _- 
escaottiw test ere 20 eho bra 40 neblver d 
| sActaotrived eds to aosetqumet . 
jeans 1oiteini-odd batovat ed bise od ybasda aced 4 
. ai? qa aniisdhivad aism ot oF ose tetesra 
| sid «avo Ssivor toltEesn2 wae hexove? oH sofsnstoan 
ods dipia 6d sdpebm- sk s#eco2' ens no esuoThamitg — 
to fol 5 btesd ev’ ew spnotw ed sdpim em {tery 
arom emoe teed yemeew bas 3ea3 tuods sonoblive: | 
t bive esvep odw jeerla’,2d at 
tnoy fsegesces edd t0°”V82 OF sxs9qas ,yebeauT no si1eda 
dg oo e'nodolometT .aM to supssiios s ef Ssh buns 
isve Jans solosyvizsesa s bad nossiqneT .1M sug 
j sipw yitupnl edd 21 .sxolque od bepiide ex'sw om 
649 Jada yee ow ssons to ashen pts Shs ‘Iq9o006 
ssi1p od ow Jas09 ons a6 S95um! Lsanemno ies 
if sdj ‘as SsIvo1 woOrLyssot ead co 9d BIsEeW ai | 


ow ta8T .dhenrxreveode edt setvbs of seved bow. 


} d3 fi 7 IAB Yi ci ii ari} \ iiomts \ £ 
} af fi 6yed AdoL oF ean omle emse Soy I75 
ieaveb 460 ertisuoe sHdzy eatomg39b anbo swetk ear of 


‘4 %i eatiposd entleqiq esp s 189734 Smod Yam 2589 
t 40 Jaese® As10u4 Sid 2° ,noAvY one Io $8509 poo hes >) Gale 
9c si mossBgneT .xM as ,badosdorq ed Os ‘@zew moADY of 
easiiso yism @6 Snes ,beprts esnA newoo-JtsppsTsM ~ 24 bas 
sdiIso0 Snlaqvot9l sXe bisvupstse és ‘hepa even 
teen te097 abild 0 enolssivaog egrel — ‘bron 
eld tI .s6%s paripste Bes tasoo afd eeu Bas exe 


Sad’ yew tead Ai hebikoeieue sda sisW ‘e809 
] id : - 











Dart 17604| 


if the Inquiry were to report to the Federal Government | 
that the interior route is the route where the pipeline| 
ought to be built, and I'm speaking hypothetically-- 


some of you may have accompanied me to Old Crow last 


| 
| 
summer when we heard the views of the people of Old 
Crow about the idea of building a pipeline along the 
interior route --but if we were to avoid the North 
Coast and then the course of exploration and discovery 
took a line, so to speak, west into the Beaufort Sea 
along the coast it may be that a gas pipeline or an 

Oil pipeline might have to be built along the coast 

in years to come, and the avoidance of the coast in 


the building of this gas pipieline would have turned 


out to be of no lasting consequence. So that's 





why, let me say I know all of the parties here have 
their reasons for putting evidence forward, but that's | 
one of the reasons I have for wanting to hear the kind | 
of evidence we heard from Mr. Horsfield and the kind 

of evidence that I take it Mr. Shearer is going to give 

This 12S an 12nexXace sonm aL 

business but we have to do the best we can. So we'll 
adameurn until 9230 in the morning. 


(PROCEEDINGS ADJOURNED TO JANUARY 24, 1976) 
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